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A TYPICAL GORAL CLIFF IN YUNNAN 


From the top of this cliff Mr. Andrews shot a goral which was standing on a point of rock halfway 
down the side of the precipice. The animal leaped straight out into space and fell five or six hundred feet 
to the bottom of the gorge 
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This serow—the first taken by the Asiatic Zodlogical Expedition—killed two of the dogs. These 
animals are vicious fighters, their strong curved horns making very dangerous weapons. The pho- 


tograph shows a part of the short whitish mane 


Little-Known Mammals from China’ 


By ROY CHAPMAN ANDREWS 


Illustrations from photographs by Yvette Borup Andrews 


UNNAN, to the zoélogist, is one 

of the most interesting spots in 

Asia, for in this province among 
the stupendous mountains of the north, 
the fauna ‘is essentially Tibetan, while 
in the south and west, in the low fever- 
stricken valleys of the Tongking and 
Burma frontiers, the animal and native 
life is that of the mid-tropics. The 
topography of Yunnan might be 
likened to the surface of the ocean in 
a furious gale, for the greater part has 


been thrown into vast mountain waves 
which divide and cross one another in 
hopeless confusion. Although this to- 
pography has caused a great diversity of 
tribes to be formed, nevertheless it has 
not affected the distribution of animals 
to the extent which might be expected. 
We found that the small mammals in 
the northern part of the province were 
very widely distributed, apparently mak- 
ing their way up the valleys, and that 
such deep swift rivers as the Yangtze 


1 Article and illustrations copyrighted, 1917, by THE AMERICAN MUSEUM JOURNAL 
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The camp of the expedition on the Snow 
Mountain at an altitude of twelve thousand feet. 
The tents were pitched just at the edge of the 
dense spruce forest, in a beautiful open meadow, 
not far from a torrent of snow water which 
poured down from the peaks above. The first 
goral was killed just at the edge of timber line, 
on the cliff shown at the left of the picture 





and the Mekong did not act as effective 
barriers to migration. 

Wherever there are main caravan 
roads through the province, the entire 
country for miles around has been de- 
forested, and it is necessary to go far 
into the interior, away from traveled 
routes, before good collecting regions 
can be found. Even then the hunting 
localities are widely separated, and 
although one camp may prove an espe- 
cially good one and a rich collection 
may be made in a few days, at other 
times it is necessary to travel for a fort- 
night before finding a place where one 
can catch even a mouse. It is during 
such days of discouragement that one 
realizes a field expedition is not all 
pleasure, and the specter of “making 
good” to the Museum looms large be- 
fore one. But at the end all the hours 
of unhappiness are forgotten, and only 
memories of delightful days in the wil- 
derness remain. 

The Asiatic Zodlogical Expedition 
was fortunate in obtaining specimens 
of almost all the large game known in 
the province, with the exception of 
sheep and wapiti. We were never in 
the region where the former occur, and 
when hunting the latter the weather 
became so cold, and snowstorms were of 
such frequent occurrence, that our Lolo 
natives refused to work, and without 
them we could do nothing. In all parts 
of China wapiti are rare, because their 
growing horns have such medicinal 
value that the animals are hunted ener- 
getically during the summer, and in 
some localities have been absolutely ex- 
terminated. A pair of antlers in the 
velvet is worth about one hundred and 
fifty dollars Mexican. 

Probably the most interesting of all 
the mammals in Yunnan are the gorals 
and serows, the so-called “goat ante- 
lopes,” which are found only in Asia, 
and form an intermediate stage between 
the true goats and the antelopes. An- 
other interesting member of this group 
is the takin, which, however, does not 
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come into this province, and probably 
is not found south of the Yangtze 
River. In America, a close relative of 
these animals is the so-called Rocky 
Mountain goat. 

Although gorals and serows are com- 
mon in some regions, nevertheless they 
are rare in museum collections, and but 
very little is known of their habits and 
systematic rela- 
tionships. The 
Asiatie Zodlog- 
ical Expedition 
secured thirty- 
two gorals of at 
least two spe- 
cies, and seven 
serows of three 
species; with- 
out doubt no 
other institu- 
tion in the 
world possesses 
such a_repre- 
sentative series 
as that now in 
the American 
Museum. 

One of our 
first collecting 
camps was on 
the slopes of 
the Snow 
Mountain, a 


southern Him- 
alayas, at an graphic plates 

altitude of 

twelve thousand feet, in early October 
of 1916. Our tents were pitched in a 
beautiful open meadow, overshadowed 
by the white-crowned peaks, not far 
from a torrent of clear water which 
poured down from the snow fields 
above, through the dense spruce forest. 
We had hired four Moso hunters— 
ragged, picturesque fellows, dressed 
entirely in skins—and a pack of mon- 
grel curs led by a splendid red hound 
as large as a wolf. One of our hunters 
was armed with a most extraordinary 





Mrs. Andrews in front of our camp at the ‘‘White 
spur of the Water.” The expedition rode two thousand miles on 


horseback through Yunnan. 
was a dark room for loading and developing photo 


gun, having a barrel more than six feet 
long and a short stock like a golf stick. 
The butt was placed against the cheek, 
and the gun fired by holding a piece of 
burning rope to a powder fuse which 
projected from the side of the barrel. 
The three other hunters carried cross- 
bows and poisoned arrows. They were 
remarkably good shots, and at a dis- 
tance of two 
hundred feet 
could place an 
arrow in @ six- 
inch cirele four 
times out of 
five. We found 
later that cross- 
bows were in 
common use 
throughout the 
more remote 
parts of Yun- 
nan, and were 
only another 
evidence _ that 
we had sud- 
denly dropped 
back into the 
Middle Ages, 
and with our 
high-power 
rifles and twen- 
tieth century 
equipment were 
anachronisms. 
A short time 
after our tents 
were up, Mr. 
Heller set a long string of traps just 
below snow line, and the next morning 
they were full of small mammals. It 
was a gray day, with dense clouds 
weaving in and out among the peaks, 
but I went out with the hunters to try 
for gorals. We were not more than 
twenty minutes from camp when the 
dogs began to yelp, and almost imme- 
diately we heard them coming around 
the summit of the peak in our direc- 
tion. Suddenly the hounds appeared 
on the side of the cliff, and just in 


The tall tent at the left 











Mr. Edmund Heller with a sambur killed near 


border.—Mr. Heller was largely responsible for the care and 
preservation of the small mammal collection, which has arrived 


at the Museum in excellent condition 


front of them was a bounding gray 
form. I fired at almost three hundred 
yards, for the mist had begun to close 
in, and as-the crash of the little Mann- 
licher echoed up the gorge, the goral 
threw itself into the air, whirling over 
and over on to the rocks below. It was 
a fine old male with splendid horns 
and, as it turned out, was the largest 
specimen which we killed during the 
expedition. 

It may appear unsportsman-like to 
have hunted gorals with dogs, but in 
this particular region they could be 
killed in no other way. There was so 
much cover, even at altitudes of from 
twelve thousand to fifteen thousand 
feet, that a man might spend a month 
“still hunting” and never see a goral. 
They are vicious fighters, and fre- 
quently back up to a cliff, turn on the 
dogs, and fight the pack. At such 
times, if the hunter does not arrive 
soon, one or two of the most adventur- 
ous dogs almost certainly will be killed. 

On the Snow Mountain we found the 
animals singly, but at Hui-yao, not far 
from the Burma frontier, where we 
hunted another species in the spring, 
they were almost universally in herds 
of from six to seven or eight. It was 


the Burma 





at the latter place that we 
had our best opportunity to 
observe gorals and learn 
something of their habits. 
We were camping on the 
banks of a branch of the 
Swelie River, which had 
cut for itself a deep gorge 
through a range of hills 
from seven to eight hun- 
dred feet high. A herd of 
about fifty gorals had been 
living on one of the moun- 
tainsides not far from the 
village, and although they 
were seen constantly by the 
natives, they could not be 
killed. With our high- 
power rifles we could shoot 
across the river at distances 
of from two hundred to four hundred 
yards. 

We could scan every inch of the hill- 
side with our field glasses and watch 
the gorals as they moved about quite 
unconscious of our presence. At this 
place they were feeding almost exclu- 
sively upon the leaves of low bushes and 
the new grass which had sprung up 
where the slopes had been partly 
burned over. We found them browsing 
from daylight until about nine o'clock, 
and from four in the afternoon until 
dark. They would move slowly about 
among the bushes, picking off the new 
leaves, and usually about the middle of 
the morning would choose a place where 
the sun beat in warmly upon the rocks, 
and go to sleep. 

Strangely enough, they did not lie 
down on their sides, as do many other 
hoofed animals, but doubled their fore- 
legs under them, stretched their necks 
and hind legs straight out,and rested on 
their bellies. It was a most uncomfort- 
able looking attitude, and the first time 
I saw an animal resting thus I thought 
it had been wounded, but both Mr. Heller 
and myself saw them repeatedly at 
other times, and realized that this was 
their natural position when asleep. 
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When frightened, like our own moun- 
tain sheep or goats, they would run a 
short distance and stop to look back. 
This was usually their undoing, for 
they offered excellent targets as they 
stood silhouetted against the sky line. 
They were very difficult to see when 
lying down among the rocks, but our 
native hunters, who had most extraordi- 
nary eyesight, often would discover 
them when it was almost impossible for 
me to find them even with the field 
glasses. We never could be sure that 
there were no gorals on a mountain- 
side, for they were adepts at hiding, 
and made use of a bunch of grass or 
the smallest crevice in a rock to con- 
ceal themselves, and did it so com- 
pletely that they seemed to have van- 
ished from the earth. Like all sheep 
and goats, they could climb about 
where it seemed impossible for any ani- 
mal to move. I have seen a goral run 
at full speed down the face of a cliff 
which appeared to be almost perpen- 
dicular, and where the dogs dared not 
venture. As the animal landed on a 
projecting rock it would bounce off as 
though made of rubber, and leap eight 
or ten feet to a narrow ledge which did 
not seem large enough to support a 
rabbit. 

There were certain trails leading 
over the hill slopes which the gorals 
must have used continually, judging by 
the way in which these were worn. We 
also found much sign beneath over- 
hanging rocks and on projecting ledges 
to indicate that these were definite re- 
sorts for numbers of the animals. 
Many of the gorals which we saw at 
Hui-yao were young of varying ages 
running with the herds, and it was in- 
teresting to see how perfectly they had 
mastered the art of self-concealment 
even when hardly a year old. The gorals 
usually have but a single young at a 
birth, which takes place during April 
or early May. Although at Hui-yao 
almost all the gorals were on the east 
side of the river, they did not seem to 


be especially averse to water, and sevy- 
eral times | watched wounded animals 
swim across the stream. 

The gorals are splendid game ani- 
mals, for the plucky little brutes in- 
spire the sportsman with admiration, 
besides leading him over peaks which 
try his nerve to the utmost, and I num- 
ber among the happiest hours of my 
life the wonderful hunts in Yunnan, 
far above the clouds, at the edge of the 
snow. 

While we were at the Snow Moun- 
tain the expedition obtained four se- 
rows, and others were taken later. The 
serow is a relative of the goral, but is 
a much larger and heavier animal, and 
is usually almost black, with fox-brown 
lower legs and a long whitish mane. 
The natives of Yunnan call this animal 
Sha-liu, or wild cow; but in Fukien it 
is known as the wild donkey, because 
of its very large ears. When alive, the 
attitude and general appearance of the 
serow is like nothing so much as a huge 
goat. On the Snow Mountain we found 
them living at altitudes of from ten to 
thirteen thousand feet, in dense spruce 
forests, among the cliffs. The animals 
seemed to be fond of sleeping under 
overhanging rocks, and we were con- 
stantly finding beds which gave evi- 
dence of very extensive use. Appar- 
ently serows seldom come out into the 
open, but feed on leaves and grass while 
in the thickest cover, so that it is almost 
impossible to kill them without the aid 
of dogs or beaters. 

Sometimes a serow will lead the dogs 
for three or four miles, and eventually 
lose them, or it may turn at bay and 
fight the hounds after only a_ short 
chase; a large serow is almost certain 
to kill several of the dogs if in a favor- 
able position with a rock wall at its 
back. The animal is, of course, very 
much more powerful than the goral, 
with longer and heavier horns, and for 
its size it is remarkably agile. The first 
one captured by the expedition killed 
two of the dogs, including the big red 








This gibbon, killed at Ho-mu-shu Pass, is quite different from the one shown below, taken on the 
Nam-ting River. It is a much larger animal, the male is coal-black, the female dark brown 


leader of the pack. We had all come to 
love this fine hound because of his 
faithful work. He would disappear 
alone shortly after our arrival at the 
hunting grounds, and a little later we 
were sure to hear his deep bay from 
the summit of a rock pinnacle or the 
depths of the spruce forest. The other 
members of the pack seemed to depend 
entirely upon him to find the game, but 
as soon as they heard his yelps, they 
would string out after him at full 
speed. Of course, it is always the best 


dogs which are killed, because they are 
the most adventuresome, and our first 
serow was dearly bought, for although 
it was a fine specimen, it cost us two 
of our best hounds. One was ripped 
entirely open, and the big leader was 
knocked over a cliff and fell two hun- 
dred feet. Hotenfa, our Moso hunter, 
brought him carefully into camp, but 
he died during the night, and the tears 
which his master shed were those of 
sincere sorrow for the loss of a faithful 
friend. 





Several fine specimens of the yellow gibbon were collected in the Nam-ting River gorge 
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My first serow I killed near the vil- 
lage of Hui-yao while Mr. Heller and 
I were hunting monkeys in a precipi- 
tous river gorge. Heller was following 
along the water’s edge, while I skirted 
the rim of the caion above. I had just 
exchanged my shotgun for a Mann- 
licher rifle which my boy had been 
carrying, and we 
were climbing along 
the steep slope about 
twenty feet below 
the edge, when sud- 
denly a large animal 
dashed from cover 
just in front of us. 

It disappeared for 
a second in a little 
valley, but a few mo- 
ments afterward I 
saw it running along 
the edge of the river 
gorge seventy-five 
yards away. I fired 
instantly, and the 
serow sank in_ its 
tracks, gave a con- 
vulsive twist, and 
rolled over the preci- 
pice. As it fell we 
heard a chorus of yells from below, and 
I had hopes that the animal might 
have been rescued from the river by the 
Chinese who were evidently near the 
water where it had fallen. Nevertheless, 
my heart was heavy as we searched along 
the precipice for a place to descend. 

We discovered a woodcutter who 
showed us a trail so steep that I rolled 
for almost a hundred and fifty feet into 
a mass of thorns, and narrowly escaped 
breaking my neck. When we finally 
reached the water’s edge, it was only to 
find a sheer wall of rock, against which 
the torrent surged in a mass of white 
foam, separating us from the place 
where the serow must have fallen. 

I tried to wade around the cliff, but 
in two steps the water was up to my 
armpits; so I pulled off my clothes and 
swam around the corner. It was only 


a short distance, but the current was so 
strong that it was a hard fight to gain 


‘the rocks above. I finally persuaded 


the woodcutter to follow me, but my 
Chinese boy signed that he could not 
swim and refused to come. We walked 
gingerly among the sharp rocks for a 
hundred yards or more, and suddenly 





Civets, found only in Asia and Africa, are fairly common in China. 
A splendid series of these animals was collected. One civet actually 
walked into camp and began to eat the scraps about the cook box 





This Yunnan flying squirrel, the largest known 
of the world, is rare except in certain places 
along the Burma frontier. These animals do not 
fly, of course, but sail from the top of one tree 
to the bottom of another by means of membranes 
connecting the fore and hind legs. Great quan- 
tities of skins are shipped to central Yunnan to 
be made into coats 





The river “White Water” is so called because of the dazzling white stones over which it flows. 
At the left, in a rift of the highest peak of the Snow Mountain, may be seen a glacier. The Snow 
Mountain Range is a spur of the southwestern Himalayas, and at this point is eighteen thousand feet 
high. Serows were killed at this camp 


The caravan halts for luncheon on the way to the Tibetan frontier. At such times the loads are 
removed and piled in a long line, the mules turned loose to graze, and fires lighted to prepare the meal 
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Most of the natives in the north of Yunnan use either crossbows or antiquated “cheek guns.” 
The barrel is more than six feet long, and the stock curved like a golf stick. When the gun is to be 
discharged, it is placed against the cheek and the powder fuse ignited by means of a piece of burning 
rope 


The first serow killed on the Snow Mountain fought the dogs viciously, killing the leader of the 
pack and one other. It was a large male 
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This serow is black with a whitish mane and fox-red lower legs. It is one of the so-called “goat 
antelopes”’ found only in Asia 


Another serow killed near the village of Hui-yao, about one hundred miles from the Burma fron- 
tier, is coal-black and represents a very different species from those of the Snow Mountain region 
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A muntjac killed in Fukien Province where the expedition hunted tigers. The native is a Chinese 


The muntjac, or barking deer, is a peculiar species of deer found only in Asia. It is characterized 
by long tusks and by antlers which rise on an elongated pedicle covered with skin. The muntjac of 


the photograph had shed the antlers and shows only the pedicles on which the antlers grew 
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came upon the serow lying half within 
the water. How it had been possible 
for the animal to fall from the over- 
hanging cliff without landing far out 
in the river, I cannot imagine. My 
pleasure was doubled when I found 
that it was coal-black, and of a totally 
different species from those we had ob- 
tained on the Snow Mountain. It is, 
of course, impossible to say whether 
it will prove to be new to science 
until it has been carefully studied, but 
it is an extraordinarily rare animal 
even in that region, and none have been 
taken from localities within many miles 
of where this specimen was killed. Se- 
curing this serow was one of the for- 
tunate occurrences which sometimes 
happen to a sportsman, but one might 
“still hunt” for even months without 
being able to get another inthe same way. 

Besides goral and serow, the Snow 
Mountain yielded us the blue, or crested, 
muntjac, the rarest specimen which we 
obtained upon the entire expedition. 
These beautiful little deer have a dark 
slate-blue coat and a rather bushy 
tail, white beneath, which, when the 
animal is running, is displayed 
as prominently as the “flag” of 
the’ Virginia deer. The first 
time 1 ever saw one of these 
splendid animals was when 
Hotenfa and I were bringing in 
two gorals which we had killed 
during the day. The big red 
dog, although dead tired, had 
disappeared alone into the 
heavy forest below us. Sud- 
denly we heard his deep bay 
coming up the hill in our direc- 
tion. Hotenfa and I dropped 


The two little Tibetan bear cubs, pur- 
chased from a native at Teng-yueh, are 
playing about the motion picture camera 
One of the cubs died when about six 
weeks old, but the other was brought to 
New York. In the lower picture Mrs. 
Andrews may be seen feeding condensed 
milk to one of these cubs when it was 
only ten or twelve days old 
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our burdens and ran to an opening in 
the forest where we thought the animal 
must pass. Instead of coming out 
where we expected, the dog appeared 
higher up, at the heels of a crested 
muntjae which was bounding along in 
front at full speed. 


for a shot at two hundred vards as the 


IL had one chance 


pair crossed a little opening in- the 
trees, but it was 
too dangerous to 
for had 1 


deer, 


shoot, 
missed the 
the dog certainly 


would have been 
killed. 1 was 
heartbroken over 
losing this animal, 
but a few days 
later a shepherd 


brought) in an- 
other whieh had 
heen wounded by 
Lolo 


above 


one of our 
hunters 
camp, and had 
run down into the 
plains to die. 

The red munt- 
jac is one of the 
most Common ani- 


mals throughout 

Yunnan and_= is 

mueh larger than eg a ea 

the Indian or the Mrs. Andrews was the 


the American Museum's 


other Chinese spe- 
‘ies. These ani- 
mals are often called barking deer be- 
cause of their loud, harsh bark which 
may be heard for a long distance if the 
night is still. At one of our camp: 
they used to bark very frequently dur- 
ing the day, but it is not easy to kill 
one without the aid of dogs or beaters, 
for they live in such dense jungle that 


ditio: 


it is almost impossible to force one’s 
way through the cover without a tre- 
mendous amount of noise. In the early 
morning or just at evening we some- 
times found them feeding in clearings 
on the edge of the heavy cover, but they 
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always kept al sharp watch and dis 
appeared at the slightest sign of dan- 
ger. The muntjac is especially inter- 
esting because its antlers grow from 


greatly clongated pedicles which are 


covered with skin and hair, instead of 


rising abruptly from the skull as in 


other members of the deer family. 
On the Snow 


Mountain porcupines 

were hot uncom, 
mon, and when 
hunting big game 
we often were 
greatly — annoyed 
to find that our 
dogs had followed 
the trail of one of 
these animals. We 
would) arrive ‘to 
find the 


dancing about the 


hounds 
animal's burrow 
with excited velps, 
instead of having 
a goral or a serow 
with its back to a 
cliff, as we had 


expected. These 
porcupines are 
quite different in 
appearance from 
those with which 


we are familiar in 
America, for the 
quills are 


with a pet Yunnan squirrel 


official photographer of some- 


times eighteen 
inches in length, 
and project far bevond the back. 

In the northern part of the province, 
it is said, bears are not uncommon, but 
as we were there during the winter 
when they were in hibernation, we were 
In the south, 
other carnivores are much more abun- 
dant than in the north. 
probably no tigers in the provinee ex- 


never able to find one. 
There are 


cept along the extreme southern border 
near 'Tongking. Leopards are certainly 
not abundant, but near the Burma 
frontier they sometimes are trapped by 
the natives. 
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The small carnivores, such as civets, 
genets, polecats, and palm civets, are 
fairly common in certain localities, and 
at our camp on the tropical Nam-ting 
River we obtained a number of very 
interesting species. The tents were 
pitched under two huge banyan trees 
on the edge of a deserted rice clearing 
in the midst of the jungle. It was de- 
lightful weather, warm in the daytime, 
hut cool enough in the evening to make 
a blazing wood fire very acceptable. 
While Mr. Heller attended to the small 
mammals, my wife and I put out a line 
of thirty-five steel traps. Every morn- 
ing and evening we made the rounds, 
always with the pleasurable anticipa- 
tion of finding some new animal. One 
day a civet walked into camp and began 
to eat the scraps about the cook box, 
regardless of the shouts of the mule- 
teers, who were imploring Mr. Heller to 
bring his gun. They finally convinced 
him that there really was some cause 
for their excitement, and he shot the 
animal. It was probably ill, for its 
flesh was dry and yellow, but the skin 
was in excellent condition. This was 
our only experience, however, of hav- 
ing an animal walk into camp to be 
killed. 

Every morning while on the Nam- 
ting River we heard querulous notes 
which sounded much like the squealing 
of very young puppies and which were 
often followed by a long-drawn siren- 
like wail. The natives assured us that 
this noise was made by monkeys, which 
we later found to be small yellow gib- 
bons. These animals were in fairly 
large troops, and would climb into the 
top of a dead tree and call across the 
jungle for an hour or more almost 
every morning. As soon as the sun 
was well up the noise usually ceased, 
hut if there was a heavy fog or rain, it 
would continue until ten or eleven 
o'clock in the morning. The jungle 
was so thick that it was well-nigh im- 
possible to find the monkeys except 
when they were calling, and even then 


one Was by no means sure of getting a 
shot. The animals were exceedingly 
wild, and from their lookout in the top 
of a dead tree could see every move- 
ment of the heavy brush beneath them, 
so that they would be off at top speed 
through the jungle before one could get 
within shooting distance. Then it 
meant a wild scramble through the 
bushes, over rocks and logs, with the 
possibility of a shot at long range as 
the gibbons went swinging through 
the tree tops. Sometimes they would 
lie quietly along a branch, and_ if 
one remained absolutely motionless, 
in half an hour or so the monkeys 
would try to steal away without being 
seen, 

Later, while in camp on Hu-mu-shu 
Pass, we hunted a large black gibbon. 
which is quite a different species from 
the one on the Nam-ting River. — These 
animals were even more difficult to kill 
than the yellow ones. At the slightest 
sound they would throw themselves 
through the tree tops at incredible 
speed. 1 never have been more sur- 
prised in my life than the first time we 
tried to follow a troop of gibbons down 
hill through an open forest. Within 
two hundred vards the animals had dis- 
tanced us by fifty or sixty vards, even 
though my wife and I were running at 
top speed. The monkeys would swing 
on a branch and throw themselves fif- 
teen or twenty feet into the next tree 
with unerring precision. These gib- 
bons had quite a different call from 
those of the Nam-ting River. very much 
louder, and with less of the siren-like 
note so characteristic of the other 
species. They would eall only for about 
half an hour in the morning, and it 
Was necessary to locate them immedi- 
ately if they were to be found at all. 
The expedition obtained several other 
species of monkeys, such as baboons 
and big gray langurs, but the gibbons 
were very much more interesting to 
hunt than any of the others. 

Although sambur must have been 
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fairly abundant near our camp on the 
Nam-ting River, nevertheless, because 
of the dense cover, it was almost lM pos- 
sible to kill them without exceptionally 
good beaters and dogs, and we did not 


Q 


get a specimen until the last month of 


our expedition. This fine male was 
shot by Mr. Heller at Watien, a short 
distance from the Burma frontier. 

The small mammals of Yunnan are 
exceedingly interesting, but it is not 
possible here to give even a brief re- 
view of the species represented in our 
collections. Insectivores are always 
valuable, and the expedition obtained a 
surprisingly large number in Yunnan. 
Probably one of our most important 
acquisitions was a shrewlike animal of 
the genus //ylomys. Although ex- 
tremely rare in collections, our expedi- 
tion obtained a large series of two 
species. 

Probably the most spectacular of the 
small mammals in this entire province 
is the great red flying squirrel. It is 
found only near the Burma frontier 
and must be exceedingly abundant in 
certain localities, for hundreds of skins 
are sent from Wei-shie to Tali-fu to be 
tanned and made into coats. The ani- 
mal is nearly four feet long including 
its tail, and is of a beautiful mahogany 


red, grizzled with whitish hairs on the 
back. 

f am especially glad to be able to 
announce that our collections have 
reached New York and the Museum 
safely, and parts of them have been 
placed on exhibition. When we reached 
Rangoon and were once more in civi- 
lization we thought that our difficulties 
of transportation were ended, but  in- 
stead we found that they had only be- 
gun. India was almost cut off from the 
Pacific. When we arrived at Calcutta, 
whence ordinarily four or five ships a 
week are leaving for Singapore, there 
had been none for two months and it 
Was Impossible to learn when another 
would leave. It was necessary to take 
our specimens across India to Bombay. 
and the entire collection was brought 
home as personal baggage. To anyone 
in need of excitement 1 would recom- 
mend traveling with forty-one cases in 
war time! Had it not been for the 
name of the American Museum and the 
wide knowledge of the work which this 
institution is doing, it would have been 
impossible to persuade the steamship 
companies to allow our collection to be 
put on board the ships when there were 
hundreds of thousands of tons of 
freight awaiting shipment. 


AUTHOR'S NoTE:—The American Museum's Asiatic Zoédlogical Expedition left New York in March. 
1916, for zoélogical exploration in the province of Yunnan, China. It was financed by the Jesup Fund 
of the American Museum, by Mr. and Mrs. Charles Bernheimer, Mr. and Mrs. Sidney M. Colgate, Messrs. 


George T. Bowdoin, Henry C. Frick, Childs Frick, 


Lincoln Ellsworth, and Mrs. Adrian Hoffman Joline 


The personnel of the expedition consisted of Mr. Edmund Heller, Yvette Borup Andrews, and myself. 
Mr. Heller is a collector of wide experience, and his principal work was the collection of small mammals. 


To his energy and perseverance was due the 


fact that the Museum secured an especially repre 


sentative collection which has arrived in excellent condition. Mrs. Andrews, who was in charge of all 
the photographic work of the expedition, was especially fitted through a long study of color photography, 
which formed an important part of that phase of the work. My own efforts were devoted to the general 
direction of the expedition and the hunting of big game. 

During the year spent in the field the expedition traveled 2000 miles on horseback, and camped in 108 
different localities, at altitudes of from 1500 to 15,000 feet above sea level, along the borders of Tibet 
and the Burma frontier. About 3000 specimens were collected, consisting of 2100 mammals, 800 birds. 
and 200 reptiles. Ten thousand feet of motion pictures were made, 400 photographs, and 150 Paget 


natural color negatives. 


While in the field, the expedition was assisted very materially by the following gentlemen, without 
whose codperation it would have been impossible to carry on the work, and it is a pleasure to acknowl! 
edge here the indebtedness of the American Musenm and our personal obligations to them: the Director of 
the Bureau of Foreign Affairs of the Chinese government; M. Georges Chemin Dupontés, Directeur de 
l' Exploitation de la Compagnie Francaise des Chemins de Fer de Indochine et du Yunnan, Hanoi, Tong 
king; M. Henry Wilden, Consul de France, Shanghai; M. Kraemer, Consul de France, Hongkong; Mr. How- 
ard Page, Standard Oil Co., Yunnan-Fu; Hon. Paul Reinsch, Minister Plenipotentiary and Envoy Extraordi- 
nary to the Chinese Republic; Mr. H. G. Evans, British-American Tobacco Co., Hongkong; Rev. William 


Hanna, Tali-fu; Rev. A. Kok, Li-chiang-fu; Ralph 
H.B.M. Consul General, Yunnan-fu; Rev. H. R. 


Grierson, Esq., Teng-yueh; Herbert Goffe, Esq., 


Caldwell, Yenping; Mr. C. R. Kellogg, Fuchow. 


China; and the General Passenger Agent, Canadian Pacific Railroad, Hongkong. 
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PICTURESQUE YUNNAN; TYPES OF CHINESE AND 
NATIVE RACES; PAGODAS, AND TOMBS’ 


DUOTONES FROM PHOTCGRAPHS BY YVETTE BORUP ANDREWS 


The Asiatic Zoélogical Expedition of the American Museum, 1916-1917, under the leadership of Mr. Roy ©. Andrews, 
worked in remote parts of the province of Yunnan, China, where no white man had been before. It brought 
back to New York a record of the country, the people, and of the work of the expedition, 
in the shape of 10,000 feet of motion picture film, 150 Paget natural 
color plates, and 400 black and white negatives 
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THE GATE OF CHOU-CHOU 


All of the first and second class cities in Yunnan are surrounded by high walls, and are entered through four 
or more picturesque gates. Some of the walls probably were built in the Middle Ages, and are still 
in a fairly good state of preservation. They are all loopholed for riflemen or archers, and 
even today offer a formidable defense, except against artillery. The gates, like the 
temples, almost always are surmounted by dolphins 


1 Illustrations and text, together with the preceding article, copyrighted, 1917, 
by the AMERICAN MUSEUM JOURNAL 
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A CHINESE MOTHER WITH HER TWO CHILDREN 


Note the bound feet of the woman. The practice of binding the feet of girl children is probably declining in the 
coast provinces, but in Yunnan it is still almost universal. Little girls less than eight or nine years old play happily in 
the streets, but as they grow older, they sit on the doorsteps, their faces twisted in pain, holding their tortured feet. In 
Yunnan not even the women of the coolie class are exempt, and one sees them hobbling about in the fields, barely able 
to walk on their peglike feet 
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A GORGE OF THE YANGTZE RIVER 





Where the Yangtze River breaks through the Snow Mountain Range, a spur of the southwestern Himalayas, 
the peaks reach an altitude of eighteen thousand feet. At this point, which is about twenty-five hundred miles 
from the mouth, the river has cut for itself a gorge one mile in depth. This gorge probably is one of the most 


remarkable natural sights in all China, and can be compared only with the Grand Cafion of the Colorado in 
North America 
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A large series of gorals was collected by the American Museum’s expedition in this caiion 
formed by a branch of the Swelie River, near the village of Hui-yao. Just under the bank at 
the left is the entrance to a cave which was inhabited by a large colony of bats 





Bandits killed in the city of Yenping, Fukien Province.—The city was attacked by rebels 
and bandits, and for several days a reign of terror ensued during which many Chinese were 
killed. The missionaries (assisted by Mr. Andrews, who happened to be there at the time) car- 
ried on Red Cross work, bringing the wounded to the Mission Hospital. Through the efforts of 
the missionaries a terrible massacre was prevented. China is infested at present with bands of 
brigands, composed largely of soldiers who have deserted or have been expelled from the army 
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Permanent Agriculture and Democracy’ 
AS SUGGESTED BY THE SITUATION IN CHINA 


By L ° 


H. BAILEY 


Formerly Director and Dean of the New York State College of Agriculture, 
at Cornell University 


HE phrase “permanent agricul- 

ture” is a real contribution to 

the discussion of rural affairs 
in recent time, expressing the idea that 
we must be able to maintain ourselves 
on the planet at the same time that the 
earth retains its producing power for 
all coming generations. This phrase is 
important both because it demands the 
facts and also because it sets ideals for 
the future. It is the highest expression 
of being our brother’s keeper—the 
brother who is yet to come. It suggests 
the most perfect altruism, and the 
truest socialism. Sometime this will 
be the greatest concern of government, 
—in the time when the concern of gov- 
ernment coincides with the primary 
concern of mankind. 

It has been said that permanent agri- 
culture has been developed in the Far 
East. I have recently returned from 
the Far East, where, with King’s 
sympathetic book, Farmers of Forty 
Centuries, in mind, and with opportu- 
nities to learn something of the rural 
situation in China in a few parts of the 
republic, I received certain impressions, 
and the reflections therefrom are the 
subjects of this address. 

China is a people still in its agricul- 
tural phase, and as eighty-five per cent 
of the population is said to be engaged 
in farming, the public polity must be 
largely a reflection of the rural situa- 
tion. 

At the same time, China is a land in 
which great numbers of people live con- 
stantly on the verge between sustenance 
and want, in which poverty rather than 
middle-class comfort-earning  deter- 


mines much of the life and civilization, 
in which the scale of living is reduced 
to the lowest terms for the mass of the 
people, in parts of which human beings 
may be worth less economically than 
beasts of burden, in which government 
does not reach the social and economic 
needs of the population, and in which 
the people on the land are uneducated 
and the ideals undeveloped. The mere 
statement of the situation is a chal- 
lenge of the agricultural status of the 
country in the twentieth century, when 
expressed in terms of human beings. 

China is a land of unnumbered peo- 
ple, of vast resources, of stimulating 
history, stagnant in the occidental com- 
mercial sense, still under its own sover- 
eignty, trying to adapt itself to the 
current ways of the world, a racial com- 
plex of marvelous vitality and endur- 
ance—probably the greatest human 
problem on the planet. Its agricultural 
or rural status is the fundamental fact 
in this problem. 

I went to China filled with the ex- 
pectation of its wonderful centuries. I 
was to find at last an exhibition of per- 
manent agriculture. Here is solved the 
problem, apparently, of maintaining 
the fertility of the earth. Here also is 
said to have been solved the problem of 
the greatest possible yields, of the best 
disposition of human waste, of the 
closest utilization of the land, the best 
conservation, the elimination of the un- 
necessary accessories of life, and some- 
thing like final rural individualism. 

It is difficult for an occidental to 
judge any situation in the Orient. He 
must approach the subject largely 
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from the objective point of view, yet 
remember that the oriental may live in 
a subjective civilization. 

My first impression was of waste 
land, and this impression grew con- 
stantly in spite of all the dissuasion of 
friends. The smaller the divisions of 
land, the greater is the wastage of the 
partitions. In the best-tilled parts of 
the coastal plain, possibly ten per cent 
of the land sometimes is wasted by mere 
embankments and division lines. Much 
of the land also is taken by the grave 
mounds, and the unoccupied land near 
may be left in such small and irregular 
areas as to be utilized with difficulty. 
In the interior are vast shaven hills 
and mountains, swamps and flats due 
to uncontrolled streams and lakes, seimi- 
deserts under no kind of effective con- 
trol. One is impressed with the barren- 
ness of the country, although the fields 
themselves when cropped may yield 
well or may not. One is impressed 
everywhere with the mercitess skinning 
of the land to get every last fragment 
of fiber and root for fuel. He has never 
seen such sacrilege of the earth. 

Much has been said about the use 
and conservation of resources in China, 
whereby the last fragment is saved; 
but this is in the nature of private 
scavenging and is not public conserva- 
tion of natural resources. In fact, it is 
quite the opposite, for it looks only to 
the present need and does not consider 
the future. It is more likely to be a 
vast practice of waste, looked at in the 
national and social sense, however well 
it may meet the penury of the present. 
It has no large result in it, no state 
policy, no bountiful provision for the 
future. It is true that definite public 
plans of conservation are now under 
way, as in forestry, and in some places 
they are beginning to work out excel- 
lent results; but these are modern and 
recent adaptations or movements and 
not the result of the historical experi- 
ence of China. 

The first duty of agriculture is to 


produce supplies, and to maintain the 
fertility of the earth while producing 
them; and yet the measure of agricul- 
ture is not the yield, nor is it the main- 
tenance of the greatest number of 
people on a given area of the earth’s 
surface. Nevertheless, it is just this 
assumption on the part of both agricul- 
tural publicists and economists—that 
the test of agricultural excellence is 
that it sustain the greatest possible 
number of people—which is the under- 
lying fallacy in present discussions. 
The greatest yield of agriculture is the 
human result, not the maintenance of 
given numbers. 

King writes that he was “amazed at 
the amount of efficient human labor 
cheerfully given for a daily wage of 
five cents and food, or fifteen cents 
United States currency, without food.” 
You well know the slaving labor that is 
required, the long hours of mere grind- 
ing physical toil, the slender margin of 
profit, the skin-and-bone existence for 
the mass of the folk on the land, when 
people by millions give themselves for 
five cents a day and food. It does not 
matter what may have been the classi- 
fication of the ranks of society by Con- 
fucius, placing the farmer only second 
in the scale of four, unless such classi- 
fication works itself out in practice 
with those who actually handle the 
land. On a basis of five cents a day 
and food, there can be no satisfactory 
agriculture. 

We are not to overlook or to deny, of 
course, the many highly developed 
manual agricultural practices of the 
Chinese and their neighbors. The Oc- 
cident undoubtedly has much to learn 
from these patient toilers who for tens 
of centuries have produced supplies for 
such crowding millions and have still 
maintained the producing power of the 
arth. Their patience, persistence, and 
elimination of all frills and unessen- 
tials, the heavy yields in many places, 
the painstaking care to the smallest de- 
tail, all inspire one’s admiration; it is 
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time that these people receive large1 
recognition before society; yet we are 
now projecting the larger results in 
human progress. Perhaps their pains- 
taking is most apparent in the saving 
of human waste and the application of 
it to the land; but one cannot think 
that this method will be the final prac- 
tice in any highly developed society. 
We are not to solve the excrement prob- 
lem on the scavenger basis, applying 
the raw material to the land, particu- 
larly now that we know its relation to 
carriers of disease. Such practice will 
not appeal to western peoples. If such 
waste is to be used for the land, it 
will be on the principle employed in the 
manufacture of commercial fertilizers 
or other treated and modified products, 
and not on the principle of the stable. 
Probably nowhere has the problem of 
the disposition of human waste been 
settled. Our present sewerage systems 
possibly are only temporary or tran- 
sitory, when considered against the 
progress of civilization. Yet the orien- 
tal method cannot be accepted as even 
an approximate solution of the prob- 
lem. Nor is it yet proved that human 
waste is capable of producing the best 
yields. 

For the most part, the areas under 
cultivation in China are too small to 
allow a man to express himself on them. 
They make him a slave to mere hand 
labor, and doom him to a condition 
that has in it little hope of personal 
advancement. The problem China is 
facing in this respect, is to produce the 
same or at least sufficient supplies with 
fewer men, with men of more power, 
more capital and turnover in the busi- 
ness, more science and invention at 
their command, more mastery of the 
business, more economic and _ social 
freedom. 

The acreage to the person in China 
cannot yet be accurately stated. King 
says (in the second edition) that there 
are “scarcely more than two acres per 
capita, more than one half of which 


is uncultivable mountain land.” Yet 
one is impressed, in parts of the inte- 
rior, with the great extent of land 
awaiting reclamation or at least better 
utilization, with the bare hills, and also 
with what seem to be inadequate yields. 
Famine is an expectation in some of 
the agricultural regions. For every 
famine in any country, indictment 
should be brought against government. 
A good part of the population in such 
countries as China eventually will be 
utilized in the industries: the countries 
will pass out of their rural phase. 
Whether the remaining rural popula- 
tion can secure sufficient additional 
production to the person, by means of 
machinery and more masterful han- 
dling of resources, to sustain the entire 
population can be little more than 
speculation at this epoch. It is prab- 
able that great fertile areas of the earth 
will remain relatively sparsely settled 
and will supply the congested parts. 
One day we shall farm the seas. Per- 
haps synthetic chemistry will contrib- 
ute something to the solution of the 
problem. Yet whatever the final solu- 
tion, we must assume that the surface 
of the earth and its yields must always 
have significance, and that a certain 
large part of the race must exercise the 
arts of keepership. 

Probably we make a mistake when 
we assume that the present rate of in- 
crease in population is to continue on 
the earth. But if population is to in- 
crease to such an extent that all the 
people are to be reduced to existence 
rations, all one can say is that the 
farmer should not be so reduced sooner 
than others. Certainly the man on 
whom the maintenance of the race de- 
pends should not also bear the burdens 
and the penalties of the race. 

How to secure to the farmer in 
China or elsewhere the proper acreage 
so that he can afford to educate himself 
for his business is a very complex prob- 
lem. It cannot be accomplished in a 
country like China without pulling up 
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the very roots of society and the civic 
order. It must be a process of adjust- 
ment and growth that works itself out 
slowly. Whenever you touch agriculture, 
you touch the foundations of society. 
Education in agriculture means 
larger and better holdings. There are 
persons enough who would vote public 
funds for the farmer if he be kept in 


his proper sphere and disturb not the 


established order of things; yet the in- 
troduction of even practical agriculture 
into the school means that the farmer 
is not to remain where he is, and that 
the present subdivisions of the earth are 
not likely to be adequate to men with 
more vision and more personal power. 
It is not my object to suggest the 
ways of bringing about changes or 
what occidentals might call improve- 
ments in the agriculture of China: that 
would be presumption. I approach the 
subject with no desire to criticize the 
Chinese or to offer them remedies or 
panaceas, but rather to evaluate the 
situation in terms of the Occideni. 
With the Chinese themselves I am in 
greatest sympathy, and my attitude is 
to learn what their situation, as a great 
school of experience, suggests for us. 


The bearing of the situation on the 
maintenance of a democratic 
society 


We come now to see that the agricul- 
ture of China has direct relation to the 
constitution of the civic order in China. 
Agriculture has such relation in any 
country, but the relationship is particu- 
larly marked in China, where the con- 
stitution of the body politic is yet evi- 
dently rural, or at least not industrial, 
and where, also, the element of time 
has worked out certain results: there- 
fore I use my reflections in China to 
bring to your attention certain funda- 
mental questions touching the consti- 
tution of society. 

I read in a press despatch the other 
day that Germany had now become a 
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democracy, the change having taken 
place within a space of five days. I 
wonder whether the German people 
know it. If the leaders alone know it, 
then there is not a democracy, however 
perfect may be the piece of political 
machinery that may have been devised. 

In the Far East I asked a German of 
the office-holding class how the war 
would end. He replied that it would 
end by governmental changes and revo- 
lutions in the different countries. I 
asked what would be the nature of the 
change in Germany, to which he replied 
that there would be no change in his 
country for the reason that it is at 
present so democratic that no change 
is needed. I then asked myself whether 
men mean the same thing when they 
talk about democracy. Apparently we 
are glibly confusing many ideas under 
one catchword. 

When a monarch is overthrown, we 
hail the revolution as an instance of 
democracy; yet the people may be as 
far from democracy as nadir is from 
zenith. Contrariwise, when a king is 
set up we deplore the defeat of democ- 
racy ; yet democracy may be only stabil- 
ized thereby. Democracy is not a form 
of government. It is a constitution of 
society that allows each member to de- 
velop his personality to the full and to 
participate in public affairs on his own 
motion. Freedom is not democracy: it 
is only release from restraint. No peo- 
ple needs discipline and restraint so 
much as a democratic people, but it 
should be self-discipline. Freedom is 
only a condition antecedent to democ- 
racy. Of all forms of society, democ- 
racy is farthest removed from anarchy. 
Neither is it popular politics. A people 
may be ever so free politically and yet 
not constitute a democracy. Democracy 
cannot be bestowed. You cannot give 
it to anybody. It must be won, by pa- 
tient preparation. It is a result, not 
a gift. 

Democracy is primarily a sentiment 
—a sentiment of personality. It is the 











PERMANENT AGRICULTURE AND DEMOCRACY 


expression of the feeling that every 
person, whatever his birth or his occu- 
pation, shall develop the ability and 
have the opportunity to take part. Its 
motive is individualism on the one 
hand and voluntary public service on 
the other. The person is to be placed 
in the most advantageous environment. 
Overhead domination not delegated by 
the people is to be obviated or elimi- 
nated. 

Democracy rests on living conditions 
and on civic opportunities. It is 
rooted in the daily life, in what a man 
is able to acquire in goods, in his intel- 
lectual progress, in what he is compe- 
tent and at liberty to think, in his 
freedom of movement, in his expression 
of himself. 

Democratic society expresses itself in 
many ways: in government and other 
national action, in education, in reli- 
gion, in some particular social order. 
To say that democracy is a form of 
government is like saying that religion 
is a form of worship. Democracy is a 
state of society. A democratic society 
can exist only on the basis of active and 
enthusiastic public service. Essentially 
this service is voluntary, yet it may be 
required of the few who do not volun- 
teer. This service is far broader and 
deeper than military service alone. 

We live in days of vast organization, 
vet organization is not the basis of de- 
mocracy, at least not as organization is 
now prevailingly understood, which is 
the power to control and to make de- 
mands. Here lies what I must consider 
the failure of the present organized 
labor movement in a democracy: its 
motive, as displayed to the public, is to 
make demands or to control situations 
rather than to serve. 

I have said that democracy rests on 
the conditions of daily living. Our 
situations are primarily those of the 
planet on which we subsist. The care 


of the planet conditions our existence. 
Many persons and classes of persons are 
directly delegated to the care of the 


o41 


planet, but there is practically only one 
range of the people that lives day by 
day in actual contact of subsistence 
with the earth. This range is the 
farmer. I shall not gain popular hear- 
ing when I say that the farmer is the 
fundamental fact in democracy, yet 
before this Society of Agriculturists 
I must speak the truth. He is the fun- 
damental fact not merely because he 
produces supplies, but because to him 
is delegated the keepership of the earth, 
and to him are we to look for the inter- 
pretation of the earth in our civic rela- 
tions. This is a deeper and much more 
fundamental relationship than the con- 
tribution of any extent of organization, 
however perfect in its constitution, 
which is concerned primarily with class 
interests. 

Just now we hear much about the 
farmer’s attitude toward the great af- 
fairs confronting us. There is consid- 
erable criticism. All the criticisms I 
have heard are projected from the 
point of view either of class organiza- 
tion or industrial organization. 

Let me give you a formula: 

The farmer is part of his environ- 
ment, matching himself into his back- 
ground, perhaps unconsciously, much 
as a bird ts matched, or a tree, or a 
quadruped. His plan of operation, his 
farm-management, is an expression of 
his situation in nature: he has worked 
it out because it fits. He cannot shift 
it radically to meet the advice of any 
other person. As he himself develops 
in ability, he will modify his plan of 
operation so far as he can, but the plan 
always must fit his place in the en- 
vironment ; no great change is possible 
unless his natural conditions change: 
he does not make his conditions. The 
farmer exemplifies, in the human 
range, what the naturalist knows as 
“adaptation.” His situation does not 
admit of compromise, and therefore it 
may not be understood by teachers, 
publicists, officials, and others. 

The consequences of this formula, if 
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it is true, are tremendous. All the ad- 
vice given the farmer that does not rec- 
ognize his necessary adaptation to his 
environment is useless; and useless ad- 
vice is harmful. It is of no advantage 
to rail against the farmer any more 
than against the wind or the rain. It 
is idle to try to apply to him the pres- 
sures that are exerted on corporate 
business. It is of small consequence 
either to praise him or to condemn, to 
take sides for him or against him, ex- 
cept so far as it may affect his spirit as 
aman. When, under pressure of great 
crises, we radically change the condi- 
tions under which the farmer works, 
we must allow him time to readjust 
himself: he must take account of the 
latitude that he may reasonably expect 
in weather and soil and human forces. 
He needs not favors, but conditions 
that will allow him to operate. The 
natural conditions within which he 
works cannot be changed, but they can 
be modified in some ways and he can 
make new adjustments within certain 
limits: these possibilities he begins to 
understand, and they are parts of his 
problem as a farmer; when the eco- 
nomic or outside conditions are 
changed, the modifications must be 
such as will match the natural limita- 
tions, if he is expected to adopt them. 
In the present crisis, our public 
agencies must understand and recog- 
nize what reasonably can be required 
of the farmer. 

From this caution I do not omit 
many of those connected with our agri- 
cultural institutions and agencies. I 
am afraid that their advice is not al- 
ways sound. It is likely to be depart- 
mental. We always need the specialist, 
but in the present crisis we are also in 
urgent need of the generalist, who sees 
the agricultural situation as a whole. 
It is easy enough for the department- 
alist to say that we can double our 
poultry product under an emergency, 
but we now need other things than 
poultry. One cannot feed grain to 


poultry, grind it into flour, and send it 
to the Allies all at the same time; and 
the management of the farm scheme is 
to be considered. An increase of a cer- 
tain dependable percentage in_ the 
staples, brought about by proper adjust- 
ment and stimulation, is the need of 
the hour. To talk about doubling the 
output in some special department, 
considering limitations and particular 
issues at stake, may be nonsense. 

The cohesive force which we know as 
“labor” does not contribute, in its or- 
ganizational method, to democracy: 
quite the contrary. The force we know 
as “capital” does not contribute, in its 
corporate capacity, to democracy: quite 
otherwise. These forces exercise or 
usurp powers that inhere properly in 
government: they practically govern 
classes, more or less independently of 
the general public weal. They are forced 
to take action in self-defense because 
government does not act. It is often 
said that we have too much govern- 
ment. In fact, we have too little gov- 
ernment. Much of what we know as 
government is only compromise or the 
balancing of forces between different 
factions. 

The great and abiding contributions 
to democracy are made by the vast mid- 
dle classes and by the rural people who 
are not organized for the purpose of 
securing collective or mass advantage. 

It is an old adage that appearances 
are deceitful. I wish to add that they 
may be misleading. Persons manag- 
ing corporate, industrial, labor, and 
professional affairs have a certain air 
and habit of presentation. The farmer 
operating his farm may not have this 
air. He has nothing to present. He 
may be following a plow in the back 
lot, unshaven, trousers in his boots, 
working until the work is done even 
though the clock points to five. Per- 
haps he would not discuss politics or 
civies or religion, at least not until he 
knew you; but, good or bad, he has 
worked out the management of his 
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farm, and he thinks he knows why. He 
will listen to your advice; then he will 
go on with his plowing. He is hard 
against facts, real facts, not paper 
facts ; he accepts them, and acts accord- 
ingly. You may not like him, but he 
himself is a fact. 

Bearing in mind these fundamental 
considerations, established in the na- 
ture of things, some of the popular 
attitudes toward the farmer become 
ridiculous. I was out of the country 
when war was proclaimed, but I under- 
stand that everybody who had a public 
voice fell to advising the farmer. This 
is futile, since the farmer is the one 
part in the population that cannot 
apply advice. I am sure that much of 
this advice made no account of situa- 
tions that neither the farmer nor any 
one else can change. 

It is simple enough to change an out- 
side or commercial condition in rela- 
tion to the farming occupation; it is 
quite another matter to expect the 
farmer to accept it unless other essen- 
tial conditions are changed to meet it. 
Fixing the price of any product, while 
it may be necessary in times of crises, 
does not add fertility to the land, or 
modify the weather, or affect the hab- 
its of a sheep or a horse, or the require- 
ments of a herd of swine. To say that 
a billion dollars is to be added to the 
income of farmers by war prices means 
nothing unless we have at the same 
time a statement of outgo. To say that 
the increased gross value of farm prod- 
ucts of 1917 over 1914 represents war 
profits is to state only one factor in a 
transaction and to state it loosely. To 
advise the use of less milk in order to 
save it does not take the cow into con- 
sideration; the cow is not a machine 
that can be stopped by turning off the 
steam and discharging the operator. 

To establish any regulation touching 
production only on a basis of compro- 
mise or agreement between contending 
parties, does not take into consideration 
the fundamental problems on which 
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the regulation must rest for its opera- 
tion. ‘This is well expressed in War- 
ren’s recent statement following a long 
hearing on the cost of milk, that there 
is no known way of making a cow pro- 
duce milk by argument. 

The political method, which is the 
method of compromise or expediency, 
cannot change a single fundamental 
fact in agriculture. 

You understand that I am not de- 
fending the farmer: his acts are as 
much open to review as those of any 
other citizen: I am merely stating his 
natural situation. As illustration, let 
me refer to the recent charge that he 
is profiteering. The farmer does not 
make profit in the commercial sense, 
but only a labor income. Now and 
then a farmer may buy and sell without 
producing, or even speculate, but this 
is not farming. The producing farmer 
does not become “rich” in the commer- 
cial sense. His occupation yields only 
the returns from his work. His over- 
plus is likely to go back into the land, 
and the next generation has the benefit. 

One of the most amusing statements 
I have heard is that reported of an in- 
fluential financier to the effect that we 
must now take the farmer in hand and 
control him. The idea is that the 
farmer is becoming too powerful and 
makes too many demands. For the 
last ten years and more, public men 
have been advising the farmers to or- 
ganize for protection, and the farming 
people have been shown the results that 
have been won by organized labor and 
industry; yet as soon as the farmer 
begins to use this dangerous weapon, 
a shout of alarm goes up from those 
who have advised it. If the farmer 
anywhere uses the weapon of organiza- 
tion he only follows the precedent of 
industry and commerce. This is to say 
that the weapons of industry and com- 
merce are then turned against them- 
selves. The present mood to discipline 


the farmer is but another expression of 
the old disposition—so old as 
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automatic—that the farmer must be 
kept where he belongs. 

In fact, however, agriculture is yet 
very little organized commercially or 
politically. Former attempts have 
failed. We are watching the two move- 
ments now before us with new inter- 
est; it is yet too early to measure their 
accomplishments. It is now charged 
that farmers are withholding the sow- 
ing of wheat in order to hold up the 
prices. In the first place, there is no 
organization of farmers that can con- 
trol the wheat situation; and if any 
number of individuals reduced their 
own production they would be playing 
into the hands of the heavier producers 
or of handlers. It is impossible for farm- 
ers to control their production as manu- 
facturers control their output. Whether 
a man sows more or fewer acres of 
wheat, he does not know what his crop 
will be: the unpredictable conditions 
that make the wheat crop are too many. 

Organization for commercial offense, 
or even for defense, is indeed a dan- 
gerous weapon. It is dangerous in it- 
self; it is dangerous because it forces 
government into compromises, and also 
because it relieves government of its 
plain obligations; it is dangerous be- 
cause it sets one part of society against 
another. In agriculture it is especially 
dangerous: it has here all the danger 
that it has in any other realm, and, 
besides, it cannot change a single natu- 
ral condition. I have hoped that the 
correctives of such commercial inequal- 
ities as may exist in rural affairs would 
arise in the action of society as a whole, 
that legislatures and statesmen on their 
own motion would apply the remedies, 
without pressure and therefore without 
compromise. I have been willing to 
wait, remembering that we are here try- 
ing to develop a democracy and hoping 
that we may eliminate the antagonisms 
of differing interests. I have preferred 
even that the rural interests should un- 
dergo disadvantages rather than that 
we should throw agriculture into the 





maelstrom. So far as I know, I have 
been alone in advising that we withhold 
the commercial and political organ- 
izing of agriculture. The movement of 
the time is against me and will be in- 
creasingly against me so long as society 
is founded on commercial enmities ; yet 
I think that I must still hold. If such 
organization is necessary in order to 
perform the office that government neg- 
lects to perform, I hope that it will 
not become a permanent movement to 
control affairs in the separate interest 
of the farmer; yet one must express 
sympathy for the objects for which cer- 
tain powerful organized movements are 
now contending. 

Agriculture may not have had the 
support which it should have had, but 
it has not had organized opposition. As 
soon as it begins to make collective de- 
mands, so soon will all other interests 
begin to oppose it. The results on our 
democracy may be dangerous and far- 
reaching. 

The incompetency of organization to 
accomplish in agriculture what it has 
been able to accomplish elsewhere may 
be illustrated in the field of labor. 
Farm labor cannot be organized on the 
basis of other labor, nor can the same 
ideas dominate it: on the farm there is 
a natural day; the plants and animals 
are governed by this day; at any time 
the weather may change the whole situ- 
ation ; moreover, most of the farm labor 
is also capitalistic, for the owner and 
his family are the operative organiza- 
tion. Hired labor is relatively a minor 
part of all the labor; it is, or should be, 
resident labor except such excess as may 
be needed in certain kinds of harvest. 
Much of the hired labor is in the 
process of acquiring ownership. The 
mass movements of organized labor 
cannot apply to the rural situation; or 
if they are forced into the rural dis- 
tricts, the farmer will simply hire less 
labor and set his business more com- 
pletely into nature-farming. . . 


The measure of agriculture any- 


























PERMANENT AGRICULTURE AND DEMOCRACY 


where is the sufficiency ‘of it as a source 
of supplies, together with the satisfac- 
tions and opportunities for comfortable 
living and advancement that it offers 
those who engage in it. Considered 
from this angle, the agriculture of 
China is not satisfactory and therefore 
is not successful: most agriculture, 
considering the world as a whole, is 
neither satisfactory nor successful. 

This brings us to a statement of the 
two theories, or at least the two prac- 
tices, as to the place of agriculture in 
On the one basis, the farmer 
comprises a substratum of human 
beings whose necessity it is to provide 
subsistence for higher strata from 
which are to come the leaders, thinkers, 
artists, rulers. On the other basis, the 
farm class itself is a lateral and co- 
operating factor in affairs, capable of 
producing leaders, thinkers, artists, 
rulers, a class codrdinate rather than 
subordinate, directly related to civic 
needs: this is the American idea. You 
will agree that we cannot have a democ- 
racy on the former basis, which is the 
theory of the subordinate or peasant 
class. You will now better understand 
that the farmer is the fundamental fact 
in a democracy. 

On the one basis rest autocracy, 
aristocracy, oligarchy, arrogancy, tyr- 
anny, stratified social systems, whatever 
the name of the government. On the 
other basis rests the possibility of free 
institutions. The farmer should have 
equal privileges with any other man to 
develop himself and to partake in all 
affairs, not to be merely a mudsill on 
which a superstructure may rest. 

Democracy rests on the land, on such 
a division of it and such an ease of ac- 
quiring it and such freedom of estab- 
lishing new ownerships and combina- 
tions, as will allow the farmer to buy 
and to sell it in his own name, and as- 
sure him the economic and civic free- 
dom to make the most of himself as a 
man. This is equivalent to saying that 
the manis more important than the crop. 


society. 
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By this I do not mean that every 
man shall be a farmer, or that in the 
future state of society every man shall 
raise his own sustenance. This social- 
istic notion belongs to the idyls of 
poetry. But a man shall not be bound 
and chained to a hereditary piece of 
land. King says that in China one 
sixth of an acre of good land is ample 
for the maintenance of one person. No 
man should be sentenced to one sixth 
of an acre of land. 

While democracy rests on the land, 
it does not rest on landlordism: quite 
the contrary. There is no aristocracy 
so hateful and so difficult to dislodge as 
the aristocracy of land. Landlordism 
is not agriculture; the agrarian ques- 
tions in the different countries are not 
agricultural questions. However free 
a people may be politically, if a large 
part of the land is held by a relatively 
few families and beyond their reach, 
that people cannot be a democracy. 

The world troubles of the present 
rest very largely, and in fact mostly, on 
the iniquities of land confiscations and 
territorial expansion. The world is 
trying at this moment to wrest from 
Germany—lI hope for Germany’s good 
—the usurpations of feudalism and to 
give back to the people some of the 
powers and initiatives to which we sup- 
pose all people are born. 

These many statements have come 
out of my reflection on the situation in 
China. We are told that China has a 
permanent agriculture: I think that 
this is the most serious difficulty with 
China. If the agriculture of China is 
permanent, then there is no outlook for 
the Chinese people except that they 
shall remain just what they are. The 
same remark can be made for other 
peoples. If this type of permanent 
agriculture is to be the final practice of 
mankind, then there is no prospect of 
advancement and progress for the race 
as a whole. We must distinguish 
sharply between permanent agriculture 
and stationary agriculture. 
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Commander of the International Polar Expedition, engaged in scientific work, 1881-84, at Lady 
Franklin Bay. His expedition attained the ‘‘farthest north’’ of that time and discovered the most north- 
erly land—the latter achievement exceeded in thirty-five years by only one explorer, Peary. 

Enlisting in the Civil War, where he was thrice wounded, he reached the rank of captain and of 
brevet major. Appointed in the regular army, he was the first enlisted man to reach the grade of 
brigadier general, becoming successively chief signal officer and major general. In addition to being the 
author of many scientific publications, he has constructed more than twenty thousand miles of telegraph 
including war lines in Cuba, China, and the Philippines, as well as the system of four thousand 


lines, 
In recent years his administration of San Francisco 


miles of aérial, cable, and wireless lines in Alaska. 
relief operations at the time of the earthquake and fire, and service as military ambassador at the corona- 
tion of King George, have been important items among the duties that have fallen to him. In connection 
with his interest in the flora and fauna of polar lands, see pp. 358 to 425, Vol. II, of Three Years of 
Arctic Service, for his personal work on the plants and animals of Grinnell Land 
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South Georgia Island of the subantarctic region, showing Lucas Glacier 


Terrestrial Life in Polar Environments 


By A., W. 


GREELY 


Major General in the United States Army, Retired 


ITAL and engrossing is the ti- 
tanie struggle now shaking the 
very foundations of civilization, 

wherein is involved the survival of a 
world-wide democracy, which is stunted 
in growth and threatened with extermi- 
nation by an environment of irrespon- 
sible autocracy. Yet nature presents 
often similar aspects to the scientist. 
Somewhat akin to this ruthless war of 
mankind is the never ending struggle 
of various forms of life either to ex- 
tend their own domination or to secure 
the survival of their species. 

In the scheme of life zones outlined 
by the distinguished American biolo- 
gist, Dr. C. Hart Merriam, are clearly 
set forth not only the interrelations of 
moisture and temperature with the vari- 
ous floras and faunas, but also the ab- 
solute dependence of these for existence 
on suitable conditions thereof. The 
controlling influence of these factors in 
plant life is evident to the most casual 
of investigators. It therefore seems 
probable that a nontechnical article on 
this subject, although confined to the 
polar zones, might prove of interest to 
the readers of the AMERICAN MusEUM 
JOURNAL. 

While the views herein expressed 


naturally are tinged with opinions re- 
sulting from personal experiences and 
observations during three years of Arc- 
tic service, they are dependent more 
largely upon the studies and researches 
of competent scientists along this or 
parallel lines of polar phenomena. 

As is well known, certain extended 
sections of land within the temperate 
and tropical regions represent exceed- 
ingly adverse conditions for the per- 
petuation of animal, human, or plant 
forms of life, yet such areas are so local 
and limited as to be of almost negligible 
importance. Within the Arctic and 
Antarctic circles there are, however, 
vast contiguous areas—aggregating 
several millions of square miles in ex- 
tent—where the polar environment is 
so adverse that most, and indeed at cer- 
tain points all forms of life find devel- 
opment and perpetuation impossible. 
The tragic and heroic story of Scott 
and his companions discloses the inabil- 
ity of man, even with perfected plans, 
to survive on the ice-clad continent of 
Antarctica. Thereon, indeed, are to be 
found in the scantiest quantities the 
lowest and hardiest species of life: 
these survive only within the sphere of 
the ameliorating influence of the ocean. 
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The extent and distribution of these 
desolate regions, as yet unvisited by 
man, have been made known through 
the investigations of a polar expert, 
Dr. William 8. Bruce. An article, pub- 
lished in the Scottish Geographical 
Magazine in 1906, sets forth that at 
that time the unknown areas of the 
polar regions aggregated 7,550,000 
square miles, practically equal to the 
area of the continent of North Amer- 
ica. These unvisited areas have not de- 
creased more than 50,000 square miles 
since that date. The unknown seas of 
the Arctic regions cover 1,330,000 
square miles. The unknown regions 
within the Antarctic circle aggregate 
6,320,000 square miles, of which area 
the continent of Antarctica includes 
5,470,000 miles, the rest being ocean. 

The continent of Antarctica, which 
approximates in size the combined con- 
tinents of Europe and Australia, virtu- 
ally covers all land areas of the south 
polar zone, and it presents the most 
adverse environment for life forms on 
the land surface of the earth. It is not 
alone that its ten thousand miles of 
sterile, practically inaccessible coast 
faces an always stormy, ice-encumbered 
sea, but that the continent itself has an 
average elevation estimated at more 
than double that of any other. It rises 
sharply from the frozen ocean to the 
central ice plateau, at an elevation of 
ten thousand feet or more surrounding 
the South Pole. The whole continent 
is buried by an almost unbroken sheet 
of glacial névé, hundreds, if not thou- 
sands, of feet in thickness. Here and 
there the extreme monotony and deso- 
lation are relieved by the projection 
above the ice of a barren peak in the 
interior, or by the ice-free face of high 
sheer precipices along the sea front. 

The practically impossible tempera- 
tures for the sustenance of terrestrial 
life on the continent of Antarctica are 
indicated by the climatic conditions of 
Adélie Land, 1400 miles from the pole. 
The average annual temperature is 


slightly above zero—about thirty de- 
grees below the freezing of water—and 
this is the approximate temperature for 
the year along about two thousand miles 
of the Antarctic Circle. The annual 
temperature at the South Pole has been 
estimated roughly at forty degrees be- 
low zero. Scott, it may be recalled, 
when hundreds of miles from the pole, 
experienced for ten consecutive days in 
March (our September) an average 
temperature of sixty-eight degrees be- 
low freezing. Violent gales, with winds 
of fifty miles or more an hour, are fre- 
quent and prolonged, under which the 
snow drifts in enormous masses, bury- 
ing the whole country. As to south 
polar climate in general, Nordenskiéld 
says: “The study of the climate and 
glaciation of Antarctica has made 
known to us a new type of climate, 
which is prevalent in a whole conti- 
nent. The Antarctic climate is distin- 
guished by its cold summer, beyond 
comparison the coldest in the world.” 
The impossibility of life existence or 
survival under such conditions is evi- 
dent, save for the hardiest and most 
tenacious forms. 

It may be mentioned that the Ant- 
arctic fossils of the Cambrian, Devo- 
nian, and Permian periods pertain, so 
far as has been made known, largely to 
oceanic forms, those of the land being 
few in species. It is interesting that a 
sea filled with wondrous forms of life, 
perhaps the richest of all oceans, should 
encircle a continent that has never 
known man as an inhabitant. Equally 
absent are forms of animal terrestrial 
life and of land birds. Flowering 
plants are likewise lacking. 

That it was not always so is read in 
the rocks of Antarctica, and through 
the discovery of coal near the South 
Pole. The recurring changes of this 
continent in past ages have been beau- 
tifully referred to by Dr. Hedley, who 
said: “By the light of the magician’s 
lamp we watch the summer of the 
cycles dawn. The glow of life returns, 
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the ice-mask melts, green spreads a 
mantle. At last a vision comes of rip- 
pling brooks, of singing birds, of blos- 
soming flowers, and of forest glades in 
the heart of Antarctica.” 

But he adds elsewhere: “At present 
Antarctica lies dead and cold under its 
white winding sheet of snow.” It is 
these adverse conditions that the world 
now confronts. 

It is interesting to note, in passing, 
that to an American polar artist—F. 
W. Stokes—the world is indebted for 
the earliest collection of Antarctic fos- 
sils. They were only a dozen in num- 
ber, but they proved to be of geological 
importance. Professors Stuart Weller 
and T. W. Stanton identified three of 
them as Cretaceous, and it is claimed 
that they establish the correlation of 
the Antarctic beds with the “Middle or 
with the Upper Cretaceous beds of 
Southern India.” What vast geological 
changes since the time when climatic 
conditions associated the life forms of 
tropical India with those of ice-clad 
Antarctica ! 

In this connection is to be noted the 
opinion of Dr. H. T. Jensen, of the 
Shackleton Expedition, 1907-1909. He 
reports that experiments show the lack 
of vegetation due not to the poverty of 
the Antarctic soil but to the severity 
of the climate. 

In the last Scott expedition there 
were rare instances of life of the lower 
orders: green moss, tiny insects—red 
and blue springtails—which hibernate 
in or near the moss beds. Taylor re- 
lates that they were normally “frozen 
stiff in a thin film of ice, adhering to 
the stones. When the stone was exposed 
to the summer sun, and the ice melted, 
the springtails moved about sluggishly 
until the sun left them.” 

In Adélie Land, Mawson found in 
fresh-water lakes alge, bacteria, dia- 
toms, protozoa, and rotifera, mostly 
microscopic. There were mosses, as 
also on Gaussberg, and lichens, the last 
on red sandstone being “an example of 


the most conspicuous vegetation of 
Adélie Land.” Antarctic mosses usu- 
ally grow in clumps with an occasional 
hepatic in the midst. Sometimes moss 
and lichens form a small tundra, which 
is used as a nesting place by skuas and 
gulls. The luxuriant growths of these 
mosses and lichens in penguin rook- 
eries are significant of their origin and 
continuance. ‘Tiny eye-visible insects 
have been found also. 

Subantarctic islands offer a less hos- 
tile environment than does the Antarc- 
tic zone, yet the life of these islands is 
most scanty. The terrestrial life con- 
sists almost entirely of insects and vege- 
tation. Indigenous human and _ ani- 
mal life is missing, although there are 
visitors from the sea. 

The most favorable environment for 
terrestrial life among these islands is 
found in the Kerguelen group, latitude 
forty-nine degrees south, more than 
twelve hundred miles north of the 
Antarctic circle, in a latitude corre- 
sponding with northern Maine. An- 
nexed to France and occupied as a 
whaling station, the Kerguelens have 
been the field of tentative, but not suc- 
cessful colonization as a stock country. 
Horses, sheep, and hogs were imported, 
while unfortunately rabbits, rats, ete., 
have invaded the island through visit- 
ing ships. 

Mr. Henry Bossiere, who passed fif- 
teen months on the group, furnishes 
the following information as to the va- 
rious forms of terrestrial life found 
there: “Nowhere is to be seen a single 
tree, but over very extensive areas there 
grows an Antarctic forage plant, cal'ed 
acoena, which resembles the pimpernel 
[the plant which is used by whalers for 
tea]. It has large roots, suitable for 
fuel, and its leafy branches rise at 
times to the height of fifteen to twenty 
inches. It is the main forage for the 
stock. Sheep and hogs eat it with great 
relish, and the horses have no other 
food for six months of the year. An- 
other plant, the Azorella celago, grows 
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in great clusters, sometimes being three 
feet in height. This plant is dying out, 
as the rabbits make their burrows 
amongst these bunches and destroy the 
roots. Similarly the well-known Ker- 
guelen cabbage is steadily disappear- 
ing, except on the islands and high 
land unoccupied by the rabbits. Moles 
and field mice abound. Among the 
numerous insects are wingless flies, 
spiders, ants, etc.” It thus appears 
that this most fertile and favorable 
subantarctic land presents extremely 
limited life forms. 

Let us turn to south polar lands 
about four hundred miles nearer to the 
continent of Antarctica. 

The best known of these islands from 
the standpoint of life is perhaps South 
Georgia. This land is of especial inter- 
est to the American Museum, which ob- 
tained therefrom its: important Antarc- 
tie collections through the American 
Museum Expedition of 1912. With this 
expedition a young but well-known 
American naturalist, Mr. R. C. Murphy, 
of the Brooklyn Museum, passed four 
months in researches on this island, and 
from him certain data of much interest 
have been obtained. Indigenous animals 
are wanting, but man has introduced 
horses, rats, and reindeer, all of which 
thrive in a wild state. The Crozets, 
Kerguelen Land, and other snow-cov- 
ered austral islands have no land birds 
of any kind, but in South Georgia is to 
be found a land species peculiar to the 
island, a titlark (Anthus antarcticus). 

The severe climatic conditions closely 
restrict vegetation. In striking con- 
trast with Labrador, where, in a lati- 
tude corresponding with South Georgia, 
there are great forests, the austral is- 
land has not even a single shrub. Cryp- 
togams abound to the number of per- 
haps two hundred species, but the vas- 
cular plants scarcely reach a score, and 


but fifteen flowering species are known. 
The most attractive plant to the eye is 
that which American whalers in olden 
days made familiar to the world by 
using it for beverage purposes, calling 
it “Kerguelen tea” from the island 
where it was first used. It is a rosa- 
ceous plant (Acoena adscendens), with 
round, red flowering heads, and its 
hardiness is evident from its frequently 
pushing itself up to the air and to the 
sunlight through beds of snow. 

A vigorous tall tussock grass (Poa 
flabellata) is extremely abundant, es- 
pecially near the sea, much to the ad- 
vantage of the wild horses of the island. 
An earthworm, a mite, and rock spiders 
are found. Among the insects are to 
be named fleas, beetles, flies, May flies, 
and swarms of springtails. The fresh- 
water lakes are devoid of fish. Consid- 
ering the climate, it is remarkable that 
so much terrestrial life exists. 

A suggestive paragraph in Mr. Mur- 
phy’s narrative happily illustrates the 
environment. He says: “All summer 
long hundred-ton ice blocks fell thun- 
deringly from a beautiful valley glacier 
near by.” 

South Georgia has a typical Antare- 
tic climate. The average temperature 
for the year is but slightly above the 
freezing point. On January (our July) 
1, 1913, half an inch of ice formed on 
all the fresh-water ponds. Gales are 
frequent and violent, the winds exceed- 
ing at times one hundred miles an hour 
and averaging nearly forty miles an 
hour for an entire month. Snow falls 
in every month of the year, and on five 
days out of six there is either snow, 
sleet, or cold rain. What an unfavor- 
able contrast with Arctie conditions, 
anywhere and everywhere ! 

Possibly the north polar phenomena 
may be discussed in a later number of 
the JOURNAL. 
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Map of life zones in which fox farming is feasible in the United States, showing the Canadian Zone, 


where conditions are excellent, and the Transition 


Zone, in parts of which conditions are favorable 


(Farmers’ Bulletin 795, United States Department of Agriculture) 


Why Not Raise Your Own Furs? 


A FEW FACTS ABOUT THE 


LITTLE-KNOWN INDUSTRY 


OF FUR FARMING 


By NED DEARBORN 


Assistant Biologist, Bureau of l 


N considering the factors which led 
to the exploration and development 
of the North American continent 

we are prone to forget the important 
part played by the fur industry. Since 
man first felt the need of protection 
against the elements, skins of animals 
have been in demand for clothing, and 
when no longer an actual necessity, be- 
cause displaced by woven materials, 
they still held their own in the esteem 
of mankind on account of their beauty. 
Marco Polo, the first great traveler, 
whose narration of his wanderings 
thrilled the world, told of furs, and the 
great trading companies then formed 


Tnited States Biological Survey 


for the East were but the forerunners 
of others which came West. As the 
population of the world increased, the 
desire for furs kept pace, and a new 
source of supply was welcomed eagerly. 
French and English explorers in the 
New World soon discovered that the In- 
dians were ignorant of the value of 
furs, and hence an enormous profit was 
possible to the collector. They there- 
fore pushed boldly into the wilderness, 
braving all difficulties and paving the 
way for the less adventurous agricul- 
turist. Many of the first settlements in 
North America were founded by the fur 
traders, to whom the Canadian prov- 
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inces Owe their start on the road to 
prosperity. 

Today the business of fur trading 
is an important factor of our commerce. 
North American furs annually mar- 
keted in the United States and England 
have an approximate value of sixty 
million dollars. Although the Euro- 
pean war has decreased the demand to 


vance of the farmer, they are followed 
into almost inaccessible regions by the 
trapper, who is urged on by the stimu- 
lus of high prices. It is evident, there- 
fore, that the demand for furs before 
many years will exceed the supply, un- 
less this supply can be increased by 
artificial propagation. 

To meet these conditions a new in- 





The mink was one of the first fur bearers to be domesticated, and was propagated successfully in 
the state of New York fifty years ago. If taken young it is tamed easily, but owing to its capricious 
temper it becomes dangerous to handle as it grows old 


some extent, exports from the United 
States alone during the fiscal year ended 
June 30, 1916, amounted to more than 
nine million dollars. A glance at the 
market reports dealing with furs and 
giving figures showing the actual num- 
ber of skins handled will surprise the 
ordinary consumer, and at the same 
time cause wonder that there should be 
a fur-bearing animal still in existence. 
As a matter of fact the number of fur 
bearers is steadily decreasing. Driven 
farther into the wilderness by the ad- 


dustry is springing up—that of fur 
farming, or the raising of fur-bear- 
ing animals! in captivity. Generally 
speaking, fur-bearing animals are easily 
domesticated. All our domestic ani- 
mals were once in a wild state, and 
there is every reason to believe that 

1 Fur-bearing animals in the stricter sense of 
the term belong to the families of carnivores—the 
Mustelidz, Canide and Ursidzx, which embrace 
the weasels, martens, sables, badgers, skunks, 
wolverenes, otters, sea otters, foxes, wolves, and 
bears; and the families of rodents which include 
beavers, muskrats, squirrels, and marmots. In a 
broader sense the term applies to all animals which 


yield pelts used in the preparation of marketable 
furs. 
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animals now wild eventually may be 
tamed. Their dispositions as well as 
their diet are readily adapted to condi- 
tions of captivity. Persons who are 
fond of pets may find a fresh field for 
their activities in this new enterprise, 
ind also an opportunity to raise their 
wn furs. Experiments have been car- 
ried on for some years, until now suc- 
‘ess with at least a few animals is 
issured, while others are being tested 
with good results. About one half the 
fur bearers of North America seem 
suitable for domestication, and of these 
the mink, the skunk, and the silver fox 
have been bred successfully in many 
parts of the United States and Canada. 
Among those which have been only 
partly tested for this purpose are the 
marten, fisher, otter, blue fox, raccoon, 
and beaver. Experiments, however, 
have been sufficiently conclusive in most 
cases to predict ultimate success with 
these animals also. 
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The first of the wild fur bearers to 
be domesticated in this country was the 
mink, whose soft, dark brown fur is 
one of the most durable as well as most 
beautiful. It is nearly fifty vears since 
a man in Oneida County, New York, 
began to breed and sell minks for 
propagation. In those days it was a 
profitable undertaking, the skins being 
high priced and the live animals bring- 
ing $30 a pair. Later, owing to a 
period of financial depression, the busi- 
ness became unprofitable and was aban- 
doned. After being almost forgotten 
as a money-making industry, it has 
heen revived and, where conditions have 
been favorable, has proved more than 
satisfactory to those engaged in it. 

A fur bearer peculiar to the Western 
Hemisphere, the finest specimens being 
found in the United States, is the 
skunk. Its glistening black fur of me- 
dium length is very attractive and has 


a ready sale notwithstanding the fact 





Arctic or blue foxes have been tested to some extent for domestication. They have been raised 
successfully on several of the Alaskan islands and on Prince Edward's Island. From the latter place, 
in January, 1917, six blue fox skins, valued at $250 each, were shipped to the United States. On 
the Pribilof Islands these foxes are protected by the government, and in 1916 six pairs were fur 


nished by the Bureau of Fisheries for use on a 


fox farm in the state of New York 
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that long use causes it to fade to a 
reddish brown color. This animal, so 
commonly found even in well-settled 
districts, was first tried for domestica- 
tion about thirty years ago. ‘Today the 
number of skunk breeders in this coun- 
try is greater than that of all the other 
This 


pretty animal is easily tamed and, aside 


breeders of fur animals combined. 


from its one objectionable feature, the 
offensive scent glands, which can be re- 
moved easily, makes quite as pleasing a 
pet as a kitten. Its habit of remaining 
in its den during the severe winter 
months simplifies the work of caring 
for it. The trade in skunk furs alone 
amounts in the United States to three 
million dollars a year, slightly exceed- 
ing in value the mink industry. 

Another American fur-bearing ani- 
mal now permanently domesticated is 
the silver or silver-gray fox, which is 
found in nearly all parts of the United 
States and Canada. This fox is a 
melanistic color phase of the red fox 
(Vulpes), in which the red hairs of the 
upper parts are replaced entirely by 
black, while the white hairs remain as 
usual, producing the rarest and most 
valuable of fox pelts. Skins of the finer 
grades are valued at from one thousand 
to two thousand dollars each. 

Breeding silver foxes has been suc- 
cessfully carried on for a number of 
Prince Island and 
elsewhere in Canada, as well as in sev- 


years on Edward 
eral of the more northern of the United 
States. At are fox 
ranches in most of the Canadian prov- 


present there 
inces and in about fourteen states and 
territories of the United States. The 
first ranch on Prince Edward Island. 
built in 1894 and with 


pairs of silver foxes, proved the fore- 


stocked two 
runner of a great industry in that re- 
gion which attained after 1900 a phe- 
nomenal 


growth. According to the 


report of the Commissioner of Agri- 
culture of the Island for 1913, there 
were in that year 277 ranches stocked 
with twenty-five hundred foxes, more 
than one half silver black. The value 
of these ranches was placed at fifteen 
million dollars, or twice that of all the 
ordinary farm live stock. 

The pioneers in fur farming had a 
until 1910, in 
they were able to send to London a 


monopol* which vear 
shipment of twenty-five pelts bringing 
an average price of more than thirteen 
hundred dollars each. As soon as this 
fact became public it was only natural 
that many others should be anxious to 
engage in this interesting and _ profit- 
able business. Not only did the private 
individual invest all the money he had 
and mortgage his farm to obtain more, 
but speculation became rife and con- 
tinued up to the outbreak of the Euro- 
pean war in 1914, when the demand for 
furs diminished greatly, and specula- 
tion, for a time at least, stopped. Dur- 
ing this period prices were greatly in- 
flated, so that in the fall of 1913 good 
ranch-bred cubs six months old brought 
from eleven to fifteen thousand dollars 
a pair. As was inevitable under such 
conditions, much dearly bought experi- 
ence was gained, resulting to the good 
of those who had sufficient capital or 
staving powers to remain in the busi- 
Best methods of handling, feed- 
ing, and breeding were sought until a 


ness. 


large percentage of the losses coming 
through ignorance and carelessness in 
these matters was eliminated. Hence- 
forth, with the 
prices for the 
healthy development of fox 


return to moderate 


stock, a steady and 
farming 
may be expected. 

Without doubt, when properly man- 
aged, fur farming may become a _profit- 
Like all 


considerable profits 


able undertaking. business 


ventures wherein 


























WHY NOT RAISE 


are looked for, sufficient capital is re- 
quired to place it on a firm basis. Un- 
less the work is carried on under 
favorable conditions for the animals, 
failure is bound to result. These condi- 
tions must include a locality suitable 
to the nature of the special fur bearer 
selected, proper housing, and the right 
kind of food, as well as a study of the 
individual traits of the animal. 

In choosing a site for the farm, the 
first consideration is climate, which has 
much to do with the character of the 
fur produced. A long cold season and 
at least a moderate rainfall are impor- 
tant. A short hot summer is not detri- 
mental if followed by a season of frosty 
weather during which the animals re- 
new their coats. Dry winds tend to 
make fur harsh, while excessive sun- 
shine injures it both in color and char- 
acter. It has been found that in densely 
wooded districts furs are darker in color 
than in more exposed regions and that 
the quality is softer and more silky 
than that of furs from bare tracts of 
country, where the greater effort re- 
quired to secure food develops stronger 
limbs and a coarser body covering. 

The last suggests at least one reason 
for the higher character of ranch-bred 
furs. It is evident that the fur of ani- 
mals reared in captivity and - given 
every care as to food and _ protection 
from the elements must of necessity be 
in better condition than the wild skins, 
many of which are worn and imperfect 
in coloring. Something of the fitness 
of a locality for fur farming may be 
judged by the quality of fur produced 
by the native animals. Some regions 
possessing the requisite degree of cold 
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are too dry and sunny for the produc- 
tion of a high grade of fur. Seclusion 
and quiet are other very desirable 
features of a site, since some ani- 
mals, as the fox, are timid and ner- 
vous, and prefer to keep out of sight 
and in the shade during the middle 
of the day. The farm is therefore best 
located in the midst of a grove of 
voung trees. 

That careful and selective breeding 
will produce greatly improved stock in 
wild animals as it has in our present 
domesticated ones has been proved in 
the case of foxes. Within sixteen vears 
of the time the two pioneer fox breeders 
of Prince Edward Island built their 
ranch they had eliminated the tendency 
of the silver foxes to produce red prog- 
eny and were sending to market the 
finest fox pelts in the world. As with 
poultry, horses, and other farm animals, 
so it is with fur bearers. Each breeder 
should strive to perfect his stock ac- 
cording to some standard. Food is 
recognized as a very important element 
in the development of good stock. The 
finest specimens of domestic cattle are 
those which have been fed most wisely. 
It should be a part of every breeder's 
plan to discover all he can about the 
relative values of food and methods of 
handling as influencing the process of 
selective breeding. The value of breed- 
ing stock is naturally dependent on the 
demand and in particular on the char- 
acter of the fur of individual animals. 
Prolific animals belonging to choice 
strains, in which a superior color and 
quality of fur have been fixed, are of 
course worth much more for breeding 
purposes than ordinary stock. 
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How Mah-tah, the Turkey Buzzard, 
Lost his Speech 


MYTH OBTAINED BY THE AUTHOR FROM 
THE HAMFO INDIANS OF CLEAR 
LAKE, CALIFORNIA 


By (. HART MERRIAM 


NE day four of the First People met and chose partners 

fora game. These people were Ke/-ah, the Red-tailed 

Hawk, Mah’-tah, the Turkey Buzzard, Wes’/-wes, the 
Crested Bluejay, and Sek/-a-lan, the Gray Tree Squirrel. The 
game they were to play was SILENCE, the stakes they put up were 
their languages. The first to speak or laugh was to lose his lan- 
guage forever—to remain silent the rest of his life; the other side 
was to win it. 

Red-tailed Hawk and Turkey Buzzard were partners on one 
side; Bluejay and Gray Squirrel on the other. Fora very long 
time they sat facing one another; for days and even weeks no one 
spoke. They looked at one another and made faces and tried to 
make each other laugh but without success. It was very tire- 
some and they all grew weary. 

Finally, after a very long time, Ke’-ah, the Red-tail, said some- 
thing, so his side lost. His partner Mah/-tah, the Turkey Buzzard, 
gave up his language to Sek/-a-lan, the Gray Squirrel, and has 
never spoken since. This is the reason the Turkey Buzzard is 
always silent. 

Sometimes we hear Sek’/-a-lan, the Squirrel, say “* quach-quach- 
quach”—that is the language he won from Mah/-tah. 

But Ke’-ah, the Red-tail, refused to let his go. He said, * T am 
not willing to lose my language; I shall never give up my talk.” 
But Wes’-wes, the Crested Jay, said he would have it anyway, 
and he took it, but Ke/-ah kept it too and still speaks it. Bluejay 
usually speaks his own language, but sometimes we hear him say 


“ke/-ah”; this is the language he won from Ke/-ah, the Red-tail. 

















Bats of the Belgian Congo’ 


Tn current popular value, a welcome addition to the African negro’s 
food supply; in ultimate scientific interest, the only 
mammals on our planet adapted for flight 


By HERBERT LANG JAMES P. CHAPIN 


and 

The main object of the Congo Expedition of the American Museum, which penetrated into 
the northeastern section of the Belgian Congo for a distance of from twelve hundred to two 
thousand miles, was the gathering of larger mammals and birds. We present here some 
notes on one of the minor results, an extremely interesting collection of Chiroptera. The 
many zodlogical expeditions that have entered a similar field in Africa, even the more suc- 
cessful ones, have brought home only ten or fifteen of the commoner bats from the regions 
they traversed—usually in great haste. Our collection numbers about 800 specimens. 

In order to mark an advance in zodlogical explorations, the authorities of the American 
Museum of Natural History and the friends who helped support this expedition extended the 
privilege of continuing well-organized research work over five years in one of the least 
explored and most interesting regions of Central Africa. As this area usually is considered 
the most unhealthful on the globe, much depends on physical fitness,—should a kindly fate 
The 
abundance of tsetse flies makes even the use of beasts of burden impossible, so that thou- 


let one escape from the hundred and one chances of infection by tropical diseases. 


sands of miles have to be covered on foot under disagreeable and adverse circumstances. As 
a result of the daily rains and on account of the moist climate, collections are especially 
liable to destruction. Yet the specimens, exceeding a hundred thousand in number, arrived 
in perfect condition at the American Museum. Their packing in loads of about sixty pounds 


was especially annoying, but, in the interior, porterage becomes the only mode of transporta- 





tion. 


For more than five years we were out of reach of railroads, telegraphs, and telephones, 


and never heard a steam whistle or saw a motor car.—THE AUTHORS. 


ATS from the Belgian Congo! 
have, up to the present, been 
known very little except by a 

few dry skins and skulls in museums. 
Travelers report having seen hundreds, 
or even thousands, roosting head down- 
ward in the trees, or migrating. But 
in the forest regions of the Congo an 
unsuspecting traveler may cover thou- 
sands of miles on the beaten track with- 
out ever hearing more than the noises 
of animals escaping at his approach. 
Or he may see a few troops of noisily 

‘The American Museum Congo Expedition Col- 
lection of Bats. By J. A. Allen, Herbert Lang, 
and James P. Chapin. Bull. Amer. Mus. Nat. 
Hist., 1917, Vol. XXXVII, Art. XVIII, pp. 405- 
563. Pls. XLIV—LV, 26 text figures and map. 
Price $1.50. Systematic list, pp. 405-478; Notes 
on the Distribution and Ecology of Central Afri- 
can Chiroptera, pp. 479-496; Field Notes, pp. 
497-560. This recent publication deals with the 
description of sixty-eight different bats, of which 
twenty-nine are newly discovered forms. The 
unique feature is a record of their life histories 
with numerous excellent illustrations. 


passing monkeys, a hundred and fifty 
feet above the ground in the somber 
canopies. From the tales of the na- 
tives or his porters, he may learn about 
the devastation caused, often long ago, 
by elephants or buffaloes. Unfortu- 
nately stories of man-eating leopards 
that carried off children and attacked 
women, too often are based on facts. 
We know of at least two white men 
during our stay killed within their very 
tents. Both had laughed boisterously 
at the tales of the terrified natives. To 
show their courage they left their tents 
open during the night. Rudely shaken 
out of their sleep, they had not enough 
time to call for help, so quickly did 
these leopards crush their skulls. In 
only one case was the leopard killed by 
the armed sentinel. 

Our excellent relations with the na- 
tives in the Belgian Congo helped us in 


* Illustrations from field photographs by Mr. Lang and color drawings made in the field by Mr. Chapin. 
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the search for rarer animals even more Although hardly any species is re- 
than the cordial and kind assistance we jected as too small, the mastiff bats, 
received from the officials whom we had forming large colonies, contribute much 
the good fortune to meet occasionally. to the fame of bats as delicacies. The 
And as for bats, the lack of meat-pro- natives consider disagreeable odor an 


ducing herds of cattle— 
with dogs and chickens 
only as a meager substi- 
tute and with cannibalism 
virtually —abolished—had 
developed in these Congo- 
lese negroes a keen inter- 
est in the haunts of this 
odd source of food supply. 
They are a more satisfac- 
tory food than grasshop- 
pers or caterpillars. The 
smaller species, inhabiting 
hollow trees, rocky clefts, 
or caves, are, on account 
of their great numbers, as 
welcome as the larger 
fruit bats. The native says 
the former live together in 
“bat villages.” and if he 
finds fruit bats hooked to- 
gether in clusters he be- 
lieves they assemble so as 
not to get wet from the 
daily rain, and he is quite 
amused that the vounger 
ones, having to cling out- 
side, complain and_ scold 
continually. Many others 
hang about singly or in 
pairs and sleep in the 
daytime, yet no matter 
how cautiously approached, 
the finely chiseled snout 
quickly emerges from its 
restful pose between the soft 
folds of the dark wings, and 
the twitching ears and 
twinkling eves seek to gather 
information about the dis- 
turbance. Thenegroesoften 
succeed, nevertheless, in 
shootinga few fruit bats just 
before they take wing, and 
conclude that all of them 
are blind during the day. 





Deep in the gloom of the tropical rain forests of the Congo 
tower giant dead trees. These often shelter great and mys 


terious bat ‘“‘cities.." From their dark labyrinths bats may be 
seen to fly out every evening—only to disappear instantly behind 
the veil of the damp equatorial atmosphere. The natives often 
set fire to these dead trees, and take home basketfuls of what 
they call delicious fat “‘birds’’ to be consumed as delicacies 
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advantage and fat flatters their palate. 
The bats make choice morsels spiked 
splinter of and 
broiled over the fire, the bowels left in 


on a wood, singed 
as a condiment but pressed out just 
Meat and 
crunched with delight. The canines of 
insectivorous which the 


before serving. bones are 


bats, natives 





All bats hang head downward while resting or sleeping. 


tion, hooks its sharp claws securely 


flocks of from thirty to forty of these bats fly to the 
sleep, at once disappearing from view as though they were only 
so many additions to the indistinct blotches of shadow cast by 


the surrounding boughs 


over a twig. 


same tree to 
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speak of as needles, are removed with 
great care; for, according to general be- 
lief, they would pierce the stomach, 
with sure death as a result. Among the 
Mangbetu the fat, wrinkle-lipped bats 
(Molosside) are often brought to the 
king as an especially dainty dish. 
Roasted and arrayed in rows of five 
and ten on a rod, they 
make a very welcome pres- 
ent; but should the donor 
forget to break out thei 
needles he is guilty of the 
gravest offense. Suspected 
of an intention to murder 
the king, his 
numbered, 


davs are 


Tropical regions offer 
comparatively ideal condi- 
tions to bats. Such re- 


straining influences as lack 
of food during the winter 
months and the enforced 
hibernation to which they 
have to submit in 
perate climates are en- 
tirely absent. Bats, on 
the whole, are either 


tem- 


crTre- 
puscular or nocturnal, but 
when disturbed, all can fly 
easily, even in the glare of 
the sun, to a new shelter. 
Most of them are unobtru- 
sive and 
seclusion. 


seek 
Close 


tion, therefore, often cul- 


complete 
observa- 


minates in the search for 
the varied hiding places to 
which they retreat during 
the day. 

All the equatorial part 
of West Africa is covered 
by luxuriant rain forests, 
which 
band, exceed- 
ing four hundred miles in 
width, more than half 
across the Dark Continent. 


extend as a broad 


sometimes 


This 
species of fruit bat (Epomophorus anurus), to effect this posi 


Sometimes 
Seasonal changes scarcel\ 
although 
rainstorms of indescribable 


are noticeable, 
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violence sweep across’ the country al- 
A steady temperature 
of about one hundred degrees, together 


most every day. 


with the moisture-laden atmosphere, 
the fruits 
tiroughout the year. Upon these fruits 
the fruit bats depend entirely for their 
sustenance, but they have to move about 
continually in 
search of a new 
Nowhere 


accounts for ripening of 


supply. 
else in Africa can 


they find — such 
ideal conditions, 
vet these two hun- 
dred and __ fifty 


thousand 
miles of 


square 
uninter- 
rupted forest are 
inhabited by only 
twenty-five differ- 
ent kinds of fruit 
bats. Most of these 
are very rare. In 
every region one 
species at least is 
common, but on 
account of fre- 
quent migrations, 
a few other kinds 
may appear for a 
short time in great 
numbers. From 
the rest of Africa in we 
only a dozen more 


The soft folds of a bat's wing membrane func 


umbrellas 


forms are known, 
but these 
everywhere as oc- 
casional 
glers. As 
well-defined seasonal 
about alternating 
dance of food supply, they are forced to 
migrate. In the coastal districts, how- 
ever, the cultivation of imported fruit 
trees has altered the conditions so as to 
make fruit available at all times. This 
allows a few fruit bats to become resi- 
dents. 

Fruit bats (Pteropodide) are re- 
stricted to Africa and tropical Asia. 


When a bat is sleeping we 


occur khaki-colored bunch of 


turbed the finely 
strag- 
here 
changes bring 


scarcity and abun- 





during the 
storms in the Congo forest; 
protect the bat’s eyes from the 


chiseled 
quickly, on the lookout for danger 
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Thev are absent from South America. 


which has, however, the blood-sucking 


vampires (Desmodontide). These ar 
not found in Africa, they, 


more than all others, have helped to m- 


and yet 


crease the evil fame and superstitious 


beliefs about bats all over the world. 
Fruit 


hats have nowhere well-estab- 
lished 


are naturally more 


roosts but 


common in dis- 


tricts covered I\ 
rain forest than 
in the more arid 


regions, with well- 
marked rainy and 
dry seasons. Fruit 


is Of Course scar- 
cest after the an- 
nual fires have 
eaten slowly across 
the country and 
left the shrubs 
and trees leafless 
and the fields in 


such a barren con- 
dition that a com- 
the 
heavy 


parison with 
effects of 
frosts in temper- 
ate climates sug- 
gests itself. Within 


a very short time 

numerous rain the grass sprouts 

at other times they again and flowers 
glare of the sun ¢ , 

can see little of the ort n covel th 

fur, but when he is dis trees before the 


fox-like head emerges leaves have ap- 
peared. It is of 
great importance 
to the fruit bats that only a few degrees 
north of the equator the seasons are the 
reverse of what thev are at that time 
south of the equator. Furthermore, the 
essential features of the flora 
nearly the same over the entire eastern 
and southern 
Thus the fruit bats of these districts, 
by adjusting their migratory flights, 
might easily escape the unpleasant and 
otherwise 


remain 
Ethiopian subregions. 


inevitable conditions ef an- 
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nual famine. In 
fact, the power of 
flight would bring 
them within range 
of the fragrance 
of ripening — fruit 
throughout the vear, 
if they but chose to 
travel across country 
hetween five degrees 
south and five de- 
grees north of the 
equator. Although 
no positive observa- 
tions with regard to 
regular migrations 
are on record, and 
only “large flights” 
and “great num- 
hers,” without date 
or locality, are found 
in the descriptions 
by various travelers, 
the occurrence of 
several species ( Lido- 
lon helvum. Rousset- 
tus leachi,Roussettus 
aegyptiacus, Epomo- 
phorus wahlbergi, 
Epomophorus  anu- 
rus) across the east- 
ern and_ southern 
portion of the Ethio- 
pian subregion would 
be a good reason to 
suggest migration as 
the only possible so- 
lution of their pres- 
ence throughout the 
entire territory,where 
they would have to 
starve should they re- 
main in one region 
throughout the year. 

The  fruit-eating 





The hunting grounds of the smooth-faced ‘“tomb-bat’” (Zaphozous 
mauritianus) are over wide, steaming river beds. Its silver-gray back 
and creamy belly, erect ears, short-haired, pointed muzzle, and relatively 
large eyes are as characteristic as is the swiftness of its flight 





A wing spread of more than two feet makes this ‘“hawk-bat’’ (Sacco- 
laimus peli) the largest of the insect-feeding species in Africa. Often 
on moonlight nights, 


a dozen or so swoop across the village spaces, 


uttering short chirping or squeaking sounds as they come nearer in mar 


velously rapid turns 


bats are usually built on a heavier plan 
than their insect-feeding relatives, and 
although they grow to a much greater 
size, some very small forms are on rec- 
ord. The head is nearly always more 
elongate and the ears are more simple, 


with borders joining below. The gener- 
ally more rounded wings have, besides a 
long thumb, a claw on the second finger. 
This enables them to use the wing as 
a supplementary foot, when climbing 
about the trees in search of fruit, and 
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considerably increases tts use 
as a hand to help hold the fruit 


while feeding. When these 
bats are at rest, the extensible 
membranes are often folded 


about the body as a protection 
against the rain or the glare 
of the sun. Contrary to the 
behavior of insectivorous bats, 
the larger fruit bats, when let 
loose in a room, fly against ob- 
stacles and windows with the 
same injurious effect as birds, 
heeause they lack highly devel- 
oped sense organs in their wing 
membranes. The tail is either 
much reduced or entirely ab- 
sent. They also are devoid of 
a continuous caudal membrane, 
relying chiefly upon their long 
legs for steering. At any rate, 
flight for them is only a 
means of travel from tree to 
tree to obtain fruit, and not an 
important factor in the rapid 
and eager pursuit of fast-fly- 
ing prey, as in the case of in- 
These highly 
specialized forms at times dis- 
play abilities that place them 
among the most successful 
predatory types. They open 
the mouth wider than other 
mammals and suggest compari- 
son with the wide gape of swal- 
lows or goatsuckers. Such a 
large opening acts as a_ net. 
Every insect entering it is put 
to death instantly by the sharp 
dagger-like teeth. We greatly 
admired the speed of the fast- 
est among them. ‘Their suc- 
cess and cleverness in catching 
insects and the rapidity with 
which they masticated the tiny 


sectivorous bats. 


beetles in full flight were proved - 

through the microscopical evidence of 
the stomach contents from specimens 
They literally cut 
and grind their prey to dust in a few 


shot on the wing. 


bites. 





Faces of two of the newly discovered species (Hipposi 
deros gigas niangare and Rhinolophus avillaris). It is 
more or less easy to see ears, eyes, and mouth, but the 
strange structures between eyes and mouth are various 
nasal appendages. These serve during flight as wireless 
stations announcing in due time the proximity of objects, 
be they ever so minute. Thus in the Congo forests these 
bats dodge in and out among the branches with an ease 
that calls forth admiration. The nasal appendages are 
different in different species, and, to the scientist, reveal 
the identity of the bat and its general habits 


The wings are either narrow and 
pointed, as in those that fly as swiftly 
as swallows, or broad .and rounded, as 
in those that flutter about apparently 
in the aimless fashion of butterflies. 
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In these hats (Lavia frons afinis) the nasal 
appendages, together with the large ears and the 
supple wing membranes, are organs of such ex- 
traordinary sense of touch that, even if blinded, 
the bats would not be hampered in their preda- 


tory flights. By means of these sensory organs. 
they evidently are able to measure air waves. 
and thus are effectively warned from flying 
against obstacles. This bat is far more diurnal 
than any other we saw, and the curious orange 
and yellowish green tints of the huge nose leaves 
and ears add much to its strange beauty. (Lo 
cate the eves and the picture will then take on 
the appearance of a face with great ears) 


modified nose leaves, 
ears, and especially the soft wing mem- 


branes seem to be able to measure air 


The curiously 


waves, and, even if blinded, bats will 
not strike against any solid object un- 
Jess they are thoroughly exhausted. 
When 


escaped by narrow slits in windows 


chased in closed rooms, they 


and doors through which it seemed 
they could hardly crawl. These re- 
markable adaptations but add_ inter- 
est to the fact that bats are the only 
mammals on our planet which have de- 
veloped the power of true flight. On 
account of this effective locomotion, 
zoogeographers excluded them from 
their conclusions, especially as certain 
species were believed to extend uni- 
formly over Europe, Asia, and Africa. 
Chiefly on account of our long sojourn 
in these regions, we were able to prove 
that, just as with birds of the forest 
and birds of the plains, about twenty- 
five forms are endemic to the rain for- 
est and about thirty to the open coun- 
try. Five others may occur everywhere 
because they follow closely in the wake 
of man and live either in the native 
plantations or in and about human 
dwellings. 

Some of the Central African bats 
more interesting than 
Asiatic relatives, among which, 


are by fai 
their 
however, is the most gigantic of all 
hats, the Malay flving-fox, which meas- 
ures one foot in length and five feet 
across its fully expanded wings. On 
the other hand, the largest of African 
Chiroptera, the hammer-headed bat 
(/Typsignathus monstrosus), measures 
only ten and a quarter inches in length 
and has a wing spread of three feet 
two inches. These are the strangest of 
all the bats and the males are abso- 
lutely unique, not only among mammals 
but among all vertebrates, in one fea- 
ture at least. The larynx of adult 
males is almost completely ossified and 
so tremendously enlarged that it actu- 
ally fills two thirds of the entire body 
cavity, crowding the heart and lungs 
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back toward the pely ic region. The vocal 
‘ords, of course, are also greatly broad- 
Furthermore, they 
have one air sac on either side of the 
neck that can be inflated at will, as in 
certain frogs. Indeed, when the old 
were in full assembly, their 
‘horus made us think of a pondful of 
American frogs, greatly 
and transported into the 
The natives assured us that 


ened in proportion. 


males 
noisy wood 
magnified 
tree-tops. 
these poor males had to croak from sun- 
set to sunrise for the enjovment of the 
Whatever 
may be the cause of their rapidly 
reiterated “pwok” or “kwok,” they are 
completely fearless or dull of hearing 
during the time they make this racket. 
They would not mind even the detona- 
tion of a gun, much less the flash of a 


females, supposedly deaf. 


565 


lamp. although at other times they are 
extremely shy. 

In no other creature is everything 
so completely subordinated to the or- 
gans of voice. In the howler ‘monkey 
(Alouatta), famous for its far-sound- 
ing cries, the hyoid only is transformed 
into a resonating apparatus, but in the 
males of this species of bat everything 
seems to be designed to produce con- 
tinuity of noise rather than a loud re- 
verberating sound. 


In their manner of feeding, thes 
bats are equally interesting.  The'r 
relatively large teeth merely lacerate 


fruits. The hardened 


ruffles on the nose probably are used 


the outside of 


in the manner of a 
loosen the pulp inside the fruit. 


pigs snout, to 
The 


tongue, instead of becoming slender 





Two other newly discovered species (Cha@rephon russatus, at the right, and Mops congicus, at 


the left). 
wings tucked closely to their plump bodies. 
of fungus than live creatures 
desirable positions 


These cling to the rough decayed surface of the inside of 
In the waning light they look more like glistening lumps 


They huddle together in 


hollow trees, with their dark 


great numbers, screaming and fighting for 
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when stretched out, assumes the form 
of a spoon. A triangular, rasplike set 
of papillae, conveniently placed near the 
tip. helps to gather pulp and juices. 
The whole face in front of the orbits is 
loose, and in its upper parts the chan- 
nels reach as far back as the ear. These 
and the lips function evidently as mus- 
cular pouches to squeeze out the pulp 
of the fruits. The cesophagus is so nar- 
This 
fact offers an explanation for the great 


row that only juices can pass. 


patches of fresh pulp often found to- 
gether with the remnants of spoiled 
fruits underneath the boughs that ap- 
pear to be used as their habitual dining 
halls. ; 

These hammer-headed bats occur 
singly or in small flocks, rarely exceed- 
ing thirty, and are most frequently seen 
shortly after sunset when leisurely 
flapping across the rivers or open ex- 
We often 
them, too, stealing ripe fruit in the 
government posts. 


panses of water. observed 
They are especially 
fond of guavas, mangoes, and sour sops. 
They take ripe bananas even from un- 
derneath the roofs of houses where na- 
tives have stored them. 

One of the .epaulet bats (Lpoemops 
franqueti franqueti) is also known for 
its vocal efforts. Its calls, however, 
sound more like musical whistles that 
ring intermittently through the still- 
ness of the night. Together with the 
loud croak of the tree hyrax (Dendro- 
hyrax), these are the most typical noc- 
turnal sounds in these 
gions. Yet, to our great surprise, not 
a single European knew that he was 
listening to a bat. The high-pitched, 
tirelessly reiterated note seems to be 
emitted by a bird rather than by a 
mammal. Questioning natives is to 
little purpose, for they consider bats to 
be birds and will reply simply that it is 
a bird of the night that eats fruit. 
Here, too, only the males produce the 
noise, but their vocal organs are en- 
larged comparatively little. Their 
popular name “epaulet bat” refers to a 


forested re- 
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glandular pouch on each shoulder, lined 
with stiff white hair, a distinction 
marking only the adult males. 

The most frequent and greatest wan- 
derer among African fruit bats is the 
“roussette” (Hidolon helvum), which, 
unlike others, assembles in great num- 


bers, sometimes completely covering 
trees. At Avakubi a flock of perhaps 


one hundred had taken shelter for the 
day beneath the limb of a large tree, 
where they were shaded by a mass of 
epiphytic ferns and orchids and formed 
one great squirming mass. Ever and 
again one seemed to lose its hold in the 
crowd, took wing, and hooked itself 
anew. All the while they kept up a 
chorus of snarling and scolding noises 
that could hundred 
away. 


be heard a vards 
According to our experience it is 
their strongly developed sense of smell 
that guides them to the fragrance of 
ripened fruit which is generally hidden 
beneath the dense canopies; for, al- 
though the bat’s eves are large, sight 
alone could not lead to its discovery. 
Fruit bats cause no damage to na- 
tive plantations in these West African 
the there do not 
plant any indigenous fruit trees, ex- 
cept the oil palm, the nuts of which 
do not entice these little marauders. 
Sweetish, acidulated, or juicy pulp is 
their chief aim, and thus their tastes 
coincide with those of the human race. 
Their devastations really are restricted 
to fruits of imported trees. But, of 
course, as the seeds are dropped to the 
ground, the bats unwittingly contribute 
to the distribution of valuable fruit 
trees beyond the confines of the plan- 
tations, for, under the favorable influ- 
ence of the moist climate, these seeds 
readily sprout and grow into trees. 
Since the larger species (Hypsignathus 
monstrosus, Eidolon helvum, and E po- 
mops franqueti) habitually move fruits 
as large as figs or guavas in fairly 


forests, as negroes 


great quantities, we can easily imag- 
ine what an important réle fruit bats 
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play in the propagation of certain 
fruit-bearing trees. It may even sur- 
pass any similar agencies of monkeys 
and birds, which usually receive all the 
credit in this line. Lidolon helvum, 
with its flocks of thousands dropping 
into a country in search of ripe fruit, 
should certainly be an effective factor 
for the dissemination of many forms, 
such as wild figs. 

Besides omnivorous man, their only 
enemy is a rather rare bat hawk (Va- 
cherhamphus) that perches on high 
trees, but at dusk spends most of its 
time skimming over rivers and shoot- 
ing about clearings or over the bush 
country in pursuit of its habitual prey, 
the bats.? 

Among the new forms, the most sur- 
prising were a number of crested bats 
(Lophomops) that evidently have no 
close relation to any known species. 
The papyrus swamps also gave up a 
curious bat that hangs just beneath the 
bushy crown of this stately sedge. 
Others were taken in hollow trees and 
some even in houses, clinging to the 
thatch. We were especially successful 
in the northeastern part of the Congo- 
Nile divide, which is not to be pictured 
as an abrupt mountain chain. Quite 
the contrary, it is only a rolling bush 
country, about twenty-eight hundred 
feet above sea level, studded with great 
numbers of rugged granite hills, rising 
‘rom three hundred to five hundred 

t higher. 

‘It was the good luck of Mr. Chapin to kill one 


of these hawks whose crop contained four species 
of bats, three of which were new to science. 


5OT 


Just as these hills are inhabited by 
a number of birds not found in the 
more level country, so too they have 
certain peculiar mammals, notably hy- 
raxes, and their fissures and grottoes 
harbor, as one might well guess, num- 
bers of bats. About two hundred and 
thirty miles from the coast we found a 
cavern,—a_ real sanctuary for bats. 
Fairy tales have made it the lair of a 
weird leopard which leaves no traces of 
its victims. The ever recurrent rumors 
of plaintive voices heard within the 
cave keep most of the natives at a re- 
spectful distance. 

We had with us two of our old 
trusted bovs, Wawe and Choma-Choma. 
and proceeded but slowly inside so as 
to make sure of our way out. As we 
were without firearms, we 
how we could get the bats: 


wondered 
but as the 
manifold echoes of our voices broke the 
mystic silence, the cave suddenly be- 
came alive. ‘To the great terror of our 
bovs, the “devils” came down upon us. 
Although the volume of whirring noises 
was enormous, only a few of the bats 
encircled our lanterns, like timid 
scouts who alone dared to inquire into 
the cause of the unusual disturbance. 
After catching some with a few lucky 
strokes of a butterfly net, we were glad 
Our 
guides, black messengers of bad omen, 


to come back again to daylight. 


cheered up, and we ourselves laughed 
heartily as we explained to them that 
according to the white man’s supersti- 
tion we had had bad luck, for we had 
caught thirteen bats. 
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Noted in Hopiland 


By ROBERT H. 


OTHING is more remarkable about 
the Hopi than the contrast between 
their mode of life and that of their 

closest linguistic relatives. There is prob- 
ably no more telling example of the prin- 
ciple that language and culture need not go 
hand in hand. In the Hopi vocabulary the 
most superficial observer who has traveled 
among the tribes of Utah, Idaho, or Nevada, 
finds abundant evidence for the philologist’s 
assertion that the Hopi belong to the same 
family as the Shoshone, Ute, Paviotso, and 
Paiute. But in point of arts and customs 
the resemblance is practically nil. The 
Plateau Shoshoneans represent the lowliest 
stage of native North American life,—that 
of the roving nomad subsisting on small 
game and roots, using the most primitive 
brush-covered lodges for shelter, ignorant of 
all but the crudest pottery, loosely organized 
from a social point of view, and virtually 
without the spectacular ritualistic perform- 
ances that characterize many of the Indian 
tribes. On the other hand, the Hopi have 
attained the high-water mark of aboriginal 
advancement reached north of Mexico. They 
eke out a living as agriculturists in a desert 
region where the government farmer is likely 
to throw up his hands in despair; they in- 
habit settled villages of terraced sandstone 
houses; their pottery, ancient and modern, 
delights the heart of the artist by its wealth 
of decorative motives; they are organized 
into a considerable number of clans; and 
their ceremonialism centers in a calendric 
series of highly elaborate festivals. 

The principal object of my two visits to 
the Hopi, in July, 1915, and from the begin- 
ning of August until the end of September, 
1916, was to investigate the kinship ter- 
minology of the tribe. For this purpose I 
visited four of the Hopi villages,—Walpi, 
Sichomovi, Mishongnovi, and Shipaulovi, the 
first two being situated on the First or East- 
ern, the others on the Middle mesa. Ethnol- 
ogists have paid great attention to the 
methods used by primitive tribes to desig- 
nate their relatives, and some very far-reach- 
ing conclusions have been drawn therefrom 
as to the marriage customs of early man. 
But for some reason, except for the Tewa, 
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the Southwest had remained practically un- 
known from this point of view until in 1915 
the American Museum despatched one expe- 
dition under Professor Kroeber to the Zuni, 
and another under the present writer to the 
Hopi. Investigations of this type had just 
received a powerful stimulus by the pubtica- 
tion of Dr. W. H. R. Rivers’ “Kinship and 
Social Organization,” in which the distin- 
guished British scholar connected one form 
of kinship terminology with a clan system of 
social organization, and another with a elan- 
Since the 
Pueblo Indians have a highly developed clan 


less or “loose” organization. 
scheme, it seemed important to use these 
Southwestern data to test the theory. The 
Hopi were particularly tempting in this re- 
spect because of their known affiliations 
with the clanless Plateau Shoshoneans. Had 
they by any chance preserved traces of this 
connection in their nomenclature of rela- 
tives? Or had the difference in their social 
conditions blotted out any similarities of the 
sort? 

A thorough examination proved that the 
latter alternative very closely approaches 
the truth. The Plateau Shoshoneans have 
some very remarkable features in their rela- 
tionship terminology. Thus, they generally 
have quite distinet words for the maternal 
and the paternal grandfather. Again, they 
have a tendency to use a single word recip- 
rocally for two distinct relatives of differ- 
ent generations. For example a boy will 
call his mother’s mother by the same term 
by which she addresses him. Now these 
traits are not shared by the Hopi at all. On 
the other hand, these people have developed 
a nomenclature that largely reflects their 
clan organization. By this is meant that in 
many instances they group together indi- 
viduals whom we distinguish because those 
relatives belong to the same clan. For ex- 
ample, all my father’s brothers belong to the 
same clan as my father, that is, to their 
mother’s (because the Hopi trace descent in 
the female line); and accordingly we find 
that one word is used to cover our “father” 
and “paternal uncle.” Since a Hopi must 
not marry within his own clan, my mother’s 
brother, like my mother, can never belong to 
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the same clan as my father’s brother, and 
accordingly he is distinguished by a separate 
word. But the Hopi carry this principle to 
what might be considered ridiculous lengths. 
Not content with extending the meaning of 
terms within a certain generation, they some 
times class together relatives who diffe 
very widely in point of age. Thus, the son 
of the father’s sister is not a cousin as in 
English, but a “father,”"—obviously for no 


other reason than that he is a fellow-clans 
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ritualistic performances. But in some of the 
more important of the religious fraternities 
ceremonial offices were found to be definitels 
associated with certain clans, and to descen 
not from father to son but from maternal 
uncle to sister’s son, or from elder to younge 
brother. In other words, they do not nor- 
mally pass out of the clan. 

During my first stay I witnessed only a 
single ceremony, the Niman Katcina (Kach- 


ina). The Hopi divide their ceremonial 





Village of Shipaulovi rising from the Middle mesa 


man of the father. But the climax is reached 
in the designation of the paternal aunt's 
female descendants, all of whom (through 
females) are called “paternal aunt” to the 
nth generation. This, however, is really not 
the happiest way of expressing the facts. 
We should rather say that a single term is 
used to denote any female member of the 
father’s clan from his own generation down- 
ward. The clan theory is thus well borne out 
by the Hopi data. 

As kinship proved to be inextricably 
bound up with the clans, so the clans proved 
to be intimately connected with ceremonial- 
ism. This does not indeed apply to all the 


year into two parts—masked dancers 01 
Katcinas participating during the one sea- 
son and unmasked dancers in the other. The 
former impersonate ancestral spirits, and 
cottonwood effigies of them, which they dis- 
tribute at the close of their performance, are 
treasured by the children as dolls. The 
Niman or “Home-going” ceremony termi- 
nates the mummers’ season. In the summer 
of 1916 I was almost “surfeited with honey” 
in a ceremonial way. I attended two per- 
formances of the Snake Dance, saw the Flute 
Dance, the Mamajau’t0, and an entirely 
anomalous Katcina performance. All of 
these have been described before, with the 
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exception of the last-mentioned, which ac- 
cordingly merits some consideration. 

As explained above, the normal Kateina 
season closes with the Niman. But in 1916 
a First mesa Hopi had vowed to perform a 
certain special Katcina dance provided he 
recovered from illness. For some reason it 
proved impracticable to interealate this extra 
performance into the crowded Katcina calen- 
dar; accordingly it was necessary to insert 
it after the Niman. But here a difficulty 
arose. It was logically absurd to have a 
Katcina dance after the official farewell of 
the Katcinas. Worse than that, it outraged 
all traditional Hopi notions of the fitness of 
things. The dilemma was overcome by an 
argument that might have shed luster on 
some medieval casuist. The First mesa 
comprises three villages,—Walpi and Sicho- 
movi, which are inhabited by Hopi; and 
Hano, where an offshoot of the unrelated 
Tewa of the Rio Grande region has long 
been settled. Now, the Niman of the First 
mesa is always celebrated at Walpi. Hence, 
the Hopi argued, it is true that no Katcina 
dance can be held after the Niman at Walpi; 
but it is perfectly legitimate for the same 
people who participated to go several hun- 
dred yards eastward to the plaza of Hano 
and hold the ceremony there. Accordingly, 
it was performed there several weeks after 
the traditionally final celebration of a Kat- 
cina dance. 

The ceremony was conducted by its 
pledger, H6’nau’d, whose costume differed 
from that of the other participants in that 
he wore a shirt, trousers, a snoutless mask, 
and a feathered headdress. Two unmasked 
men were equipped with pouches of corn 
meal, with which they liberally sprinkled the 
line of dancers, passing from one to the 
other and casting a pinch on each at a time. 
One man, whose mask was distinguished by 
drooping moustachios, was seated on a chair 
vigorously beating a big drum, but the 
greater part of the music was furnished by 
the dancers themselves, who held gourd rat- 
tles in their right hands and had turtle-shell 
rattles tied to one leg in such a way as to 
produce characteristic sounds at each move- 
ment. The rank and file wore masks repre- 
senting some horned animal, woven kilts 
decorated with native designs, and a foxskin 
hanging down at the back. Many wore arm- 
lets and had their arms and bodies daubed 
white with paint. Each had a collar of 
spruce needles. 


The ceremony began in the morning and 
ended about sunset. There can be no ques 
tion that so far as the populace at large was 
concerned it answered the purposes of a 
theatrical performance. The sides and roofs 
of the Tewa plaza were crowded with spe 
tators. Back of this stage the Katcinas 
assumed their mummers’ garb and made 
solemn entrance in single file, forming a lin 
on the north side. The drummer took his 
seat and began beating his instrument. 
Ho’nau’d signaled directions, and the rank 
and file began to chant, shaking their rattles 
and stamping one foot. Without moving 
from their position, they would sometimes 
execute a violent turnabout face at the di- 
rector’s behest, and from time to time ex 
tended a feathered wand held in the left 
hand. While they were indulging in this 
relatively mild exercise, one participant 
danced outside their line, now jumping uy 
and down with the utmost vigor, then again 
proceeding with exaggerated gravity, and 
altogether cutting the queerest capers of 
Which he was capable. The two unmaske 
performers would pass along the line, sprin 
kling the performers with corn meal. 

After completing their chant, all the 
dancers proceeded toward the west side of 
the plaza, forming the are of a circle, wher 
they went through exactly the same perforn 
ance. After this a third dance was execute:! 
on the south side, and then the performers 
withdrew to rest and remove their disguise. 
Throughout the morning the same “act™ was 
repeated with intermissions of from twenty 
to twenty-five minutes. 

In the afternoon new features were added. 
For one thing, the dancers before forming 
their usual alignment would distribute gifts 
of food to the children in the audience. But 
the essential novelty was the entrance of 
three clowns, who thenceforth held the stage 
even when the dancers had retired. They 
were all Tewa men, though their speech was 
Hopi. Their costume consisted of a crude 
clout, a footgear of rags and a double- 
pronged headdress of sheepskin. From the 
top of the prongs down to the feet they were 
daubed with alternate zones of grayish 
and black paint. In the middle of the plaza 
a little tree had been planted to symbolize 
“the home of the clowns.” From somewhere 
they produced a little do‘l, and this repre 
sented their housekeeper. One of their prin 


cipal aims seemed to be to gather together 
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In this view of the Katcina dance, the man inthe center wearing coat and trousers and a feather 


headdress is the pledger of the dance. The unmasked man at the right is the corn meal sprinkler 





In the Katcina dance given at the Tewa village of the First mesa the clowns are Tewa, the other 


participants Hopi. The clowns may ve seen at either side of the line, sprinkling corn meal on the 


dancers in imitation of the ceremonial sprinkling customary on such occasions 
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as much food as they were'able to get by 
fair means or foul, which they would then 
brazen-facedly eat in the presence of the 
entire audience. 

This, however, was only part of their li- 
censed behavior. Throughout the afternoon 
they attempted to excite the mirth of the 
spectators, whether at the expense of the 
audience, the dancers, or themselves. They 
seemed continually on the lookout for tricks 
of buffoonery. If an old man had dozed off 
on one side, one of the clowns straightway 
ran up to steal his cane and bring it to their 
“home.” When another saw me leveling a 
camera at him, he immediately dashed up to 
my vantage-ground and in broken English 
demanded an indemnity, the moderate sum 
of fifty cents sufficing for him and a nickel 
apiece for his associates. But the clowns 
were not always allowed to have things their 
own way. When they had embarrassed one 
of the women by dragging her to the line of 
dancers and asking her to interpret the 
chant, one of her relatives with well-feigned 
indignation seized the chief offender by the 
ear and dragged him through the arena till 
he was ransomed with a gift. Similar scenes 
were enacted repeatedly and added to the 
general gaiety. Nothing could be more 
ludicrous than the exaggerated gestures of 


fear and pain on the part of the buffoons 
when taken to task by their victims. 

The Ibex Katcina, as my interpreter called 
this dance, confirmed a view I had long ago 
developed with regard to primitive cere- 
monies. The tendency of most ethnologists 
has been to overemphasize the importance 
of the religious and the esoteric in ritualism. 
They fail to understand that even though 
the ostensible object of a performance may 
be to supplicate supernatural beings or to 
bend nature to the will of a priesthood, there 
may also be satisfied quite other than magico- 
religious cravings,—aspirations that we may 
group together under the head of the es- 
thetic. This applies even to the fraternity 
conducting the activities, but with tenfold 
force: to the throng of beholders who are 
shut out from whatever secret meaning the 
drama may hold for the initiated, but who 
can be thrilled by the beauty and solemnity 
of the spectacle or moved to Homeric laugh- 
ter by the clowns’ extravaganza. In the 
dance described there was undoubtedly, over 
and above any other significance, a dominant 
element of farce and vaudeville; but it seems 
more than likely that a corresponding inter- 
pretation holds for the most serious Hopi 
rituals: they are not merely religious ob- 
servances, they are aboriginal drama. 





Spectators gathered in the plaza and on the housetops at Hano to witness the 


dance, which so far as the populace at large was concerned answered the purposes of 


a theatrical performance 














The presence of many ornaments and implements of bronze in prehistoric Peruvian burials has 


raised much discussion as to whether the ancients knew the secret of combining copper and tin in 


proper proportions to make the harder metal, or 


whether its production was accidental Among the 


articles found are knives, needles, battle axes, chisels, and shawl pins 


Prehistoric Bronze in South America 


By CHARLES W. MEAD 


ILE discovery by primitive man that 


certain kinds of stone or mineral 


would yield a metal on application of 


heat, made possible an advance in civilization 
relatively as important as any that has fol- 
lowed. Metal implements superseded the 
more clumsy and inadequate tools of stone, 
and metallurgy became an established sci- 
ence, 

Bronze, an alloy of copper and tin, is 
obtained by smelting these metals together 
in proportions which may be varied accord- 
ing to the nature of the product required. 
The addition of tin to copper makes a 
combination which not only is more fusible 
than copper alone, but also harder and less 
malleable. It is therefore more suitable for 
casting and more useful for making imple- 
ments. _Copper and tin are reduced quite 
easily, unlike iron, which requires a greater 
application of heat to separate it from its 
ore than it was possible to obtain by primi- 
tive methods. In the hands of the ancients 
these metals are responsible for what is 
generally known as the Bronze Age of eul- 
ture. 
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It has seemed probable that the original 
discovery of bronze and its advantages ove) 
copper were a matter of chance. It is pos 
sible that the metals often found in copper 
of the early bronze age were not intention- 
ally added but were the result of smelting 
impure copper ore. Later, when experience 
had shown that the combination of copper 
with other metals yielded a product superior 
in many ways to copper alone, the additions 
were made purposely. 

Strictly speaking, the term “copper” 
should be applied to all implements which 
contain ninety-six per cent or more of this 
metal, the remaining four per cent being a 
mixture of two or more other metals in 
varying proportions, with occasionally some 
sulphur and less than two per cent of tin. 
Such alloys come under the accidental 
category, although in exceptional cases, such 
as the tin and copper ores of Cornwall, a 
much larger proportion of tin may be acci 
dental. 

It has been affirmed by some that bronze 
could not be produced by smelting a copper 
ore containing tin. Experiments with the 
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PREHISTORIC BRONZE IN SOUTH AMERICA a7) 


tin-copper Cornish ores! have led to the 
opinion that none of these ores could be 
smelted so as to produce a mixed metal 
consisting only of copper and tin in such 
proportions as to form bronze; and that 
although the ore might contain a sufficient 
proportion of tin, it would be impossible to 
get rid of all the other extraneous ingre- 
dients without eliminating the tin also. 
Professor Gowland? answered these state- 
ments by preparing a furnace in primitive 
form, consisting merely of a hole in the 
ground. In this he smelted a mixture of 
copper ore (green carbonate) and tin stone 
and obtained a copper-tin alloy, by which he 
claimed to have proved indisputably that 
when primitive man smelted a copper ore 
containing tin a bronze resulted —completely 
refuting the statement that such ores will 
yield nothing but copper. Furthermore, the 
metallic ores within the reach of prehistoric 





man were undoubtedly those lying near the 
surface of the ground, in a mineral vein or 
outcrop. Ores so found are as a rule oxides 
and carbonates, the most easily reduced of 
all, and from them metals can be obtained 
with very little difficulty by treating them 
in the primitive “hole in the ground” fur- 
nace above mentioned. 

Now the implements and ornaments of 
bronze which have been found in such large 
numbers in prehistoric burial places within 
the boundaries of the ancient Peruvian em- 
pire have caused much difference of opinion 
and discussion as to whether the mixture of 
copper and tin contained in them was inten- 
tional or purely accidental. In other words, 
did the copper which these people mined 
contain, among other impurities, tin in such 
proportion as is found in these objects by 
analysis, or were the two metals separately 
procured and smelted together with the 
object of producing a harder metal? 

With a view to the solution of this prob- 
lem, 172 analyses of prehistoric copper and 
bronze objects from Peru and Bolivia have 
been made for the American Museum of 
Natural History* and for the Peabody Mu- 
seum.4 The percentage of tin in these ob- 


'See report of Alfred Jenkin, an experienced 
assayer, published by Sir John Lubbock in Pre 
historic Times, p. 608. 

* Copper and Its Alloys in Prehistoric Times, by 
W. Gowland. Journ. Anthrop. Inst. of Great 
Britain and Ireland, Vol. XXXVI, pp. 11-38. 

* By Mr. W. A. Wissler, Dr. Morris Loeb, and 
Dr. S. R. Morey. 

* By Professor S. P. Sharples. 


jects was found to vary from nothing to as 


high as thirteen per cent, seeming to pre 
clude the possibility of its presence being 
accidental in most cases. The metals diffe 
remarkably in composition and indicate th 
possession of considerable metallurgical skill 
on the part of the inhabitants of the region 
from which they came. The absence of the 
slightest trace of silver seems to prove that 
the tin was derived from an oxide rathe 
than from the native metal. 

But it is the historical evidence, taken it 
conjunction with the chemical, which fur 
nishes the most interesting data on the 
question. The early historians, Garcilasso 
de la Vega and Father Barba, state posi- 
tively that the Indians were acquainted with 
the secret of making bronze. Garcilasso 
tells us that they “worked with certain In- 
struments they had made of Copper mixed 
with a sort of fine Brass.”5 At the time the 
Inca historian wrote, tin was often called 
brass in Europe as well as in South Amer- 
ica. Confusion in the names of metals is 
very old according to Sir John Lubbock, the 
great English naturalist, who states that 
“In the Pentateuch, excluding Deuteronomy. 
bronze, or as it is unfortunately translated, 
brass, is mentioned thirty-eight times.” © 

Early in the seventeenth century Father 
Alvaro Alonso Barba, whose parish was situ 
ated in the very heart of the mining district 
of Bolivia, and who combined with his duties 
of priest that of the office of director of the 
mines, published a book on Arte de los 
Metales. In this he stated that the Indians 
were acquainted with the use of the tin-cop- 
per mixture and employed it to give hard- 
ness to their instruments and arms. Father 
Barba’s intimate relations with the Indians 
should give great weight to this statement. 
Another circumstance that should be taken 
into consideration in estimating the value 
of his account is the great probability that 
the parents of some of his Indians must 
have been living at the time of the Conquest 
and the facts in the case, therefore, well 
known in his day. In his chapter on tin he 
gives the following, which is of interest for 
comparison with the findings of the modern 
analysts: 

“Not far from Carabuco, one of the towns 
bordering on the margin of the magnificent 


Chucuyto Lake, toward the borders .. . of 
Larecaxa, there are also mines of this metal 


5 Royal Commentaries, Book II, chap. XVI 
® Prehistoric Times, p. 5. 
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which the Indians in the time of their Incas 
worked and afterwards were continued by 
the Spaniards. The veins are large and the 
metals rich of their kind; from among them 
some ores are also taken containing much 
silver, and all partake of some copper, and 
on account of this mixture this tin is more 
showy and hard. . . . In the hills of Pie de 
Gallo of Oruro there is much tin, although 
not known by many, and because no silver, 
which all seek, is found there, they pass 
them by.” 


The localities mentioned by Father Barba 
are in Bolivia on the shore of the great Lake 
Titicaca or at no great distance from it. 
From other evidence also, it is clear that 
Bolivia was rich in tin. This is particularly 
interesting in view of the fact that the pro- 
portion of objects of copper containing tin 
in South America increases from north to 
south, reaching its maximum in Bolivia and 
in the high plateau region of Peru. This 
observation is supported by the analyses 
made for the American Museum, which 
show that of fifty-one objects from Chepen, 
in the northern coast region of Peru, but 
five contain more than a trace of tin, and 
only one of these more than four per cent of 
that metal; and of eight objects from 
Trujillo, also in the northern coast region, 
none contains traces of tin. 

On the other hand, of sixteen objects 
from Cuzco, in the high central plateau re- 
gion, all except one contain tin, averaging 
five and one half per cent, and fifty-nine 
objects from Bolivia are of bronze, averag- 
ing nearly six and one half per cent of tin. 
Tin would appear, therefore, to have been 
made use of especially in those districts 
where it was easily obtained, and it at once 
becomes of interest to discover whether the 
copper ores of Bolivia contain tin as an im- 
purity, or are found in close proximity to 
tin ores. 

Although works on metals and mining are 
not prolific in analyses of Bolivian copper 
ores, the writer was able to collect enough 
information to convince him that the old 
bronze implements could not have been made 
by smelting impure copper ores. This opin- 
ion was confirmed by a report! of about five 

'By Mr. R. M. Atwater, Jr. Mr. Atwater has 
spent much time in Bolivia and is familiar with 
the copper ores and copper mining in that coun- 
try. He assures me that it is perfectly safe to 
proceed upon the ground that there does not exist 
in the mines of Bolivia any natural allo; of copper 
and tin, or either veins or placers where the two 


metals occur in such proximity that their mixture 
could be accidenta!. 


hundred assays and analyses of Bolivian 
copper ores none of which showed tin. 
Another fact which seems to preclude the 
accidental theory of Peruvian bronzes, is 
that analyses of seventeen specimens from 
Tiahuanaco, a village of Bolivia, showed 
twelve of them to be of bronze, with an 
average of six and a half per cent of tin, 
while the other five objects—which are 
clamps used to hold the stones of buildings 
together—contain no tin whatever. We must 
believe either that these were purposely so 
made or that they were the result of acci- 
dent. Two more clamps from Tiahuanaco, 
analyzed in 1905,2 also were found free 
from tin, while four other specimens ana- 
lyzed at the same time contained six and a 
half per cent of tin. Only one theory can 
be advanced to explain the absence of tin 
in these clamps and that is that they are 
very much older than the other objects from 
Tiahuanaco which have been analyzed—that 
they were made before the discovery of 
bronze. This seems exceedingly improbable. 
Bronzes from Argentina and Chile pre- 
sent another phase of this problem, since 
these countries have no tin deposits. It has 
been supposed by some archeologists that 
the bronze objects found in Argentina were 
imported from Bolivia, but the discovery 
later of furnaces, melting pots, molds for 
casting, and slag in the ancient ruins 
makes it certain that the bronzes were cast 
on the spot. Did the prehistoric peoples of 
Argentina and Chile work tin mines of 
which we are ignorant, or had they discov- 
ered copper ores containing a high per- 
centage of tin of which nothing is now 
known, or did they obtain their tin of their 
northern neighbors? The latter theory 
seems most reasonable. It has been argued 
by Professor Gowland that when once the 
discovery was made that metal for many 
useful purposes could be obtained simply by 
heating stones of a certain color and weight, 
there was bound to be a large production in 
the localities where these stones or ores 0oc- 
eurred; and that while these localities 
naturally must have been the _ centers 
whence the metal was supplied to others, it 
does not follow necessarily that the largest 
number of metal objects were made always 
in or near them, since the crude metal often 
* Adrien de Mortillet, Bronze in South America 
Before the Arrival of Europeans. Annual Rep. 


Smithsonian Instit., 1907, pp. 261-6, Washing 
ton. 
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would be merely an object of barter which 
would be worked into useful forms else- 
where. 

A large piece of tin was found among the 
ruins of Machu Picchu! which was consid- 
ered one of the most important discoveries 
made in that ancient ruined city. This 
piece of pure tin apparently had been rolled 
up by the Peruvians and kept for making 
bronze, slices being cut from it when needed 
by the artisan. 

Those who have advocated the accidental 
theory to account for the bronzes found in 
South America have adduced as their chief 
reason for that belief the fact that such 
objects as knives or chisels often contain a 
smaller percentage of tin than pieces like 
spoons or pins which have no cutting edge; 
but this argument entirely loses force when 
we inquire into the conditions under which 
these things were made and the behavior of 
copper and tin when melted together. It has 
been pointed out? in writing of the bronze 
statues of Alexander made by the celebrated 
artist Lysippus, the three thousand bronze 
statues found at Athens by the Roman Consul 
Mutianus, and the many statues at Olympia 
and Delphi, that the ancients could not be 
supposed to possess the skill of moderns in 
dealing with this metal. Since they had no 
means of ascertaining the actual composi- 
tion of the alloys, they could not provide 
against the oxidation of the tin and con- 


1 Hiram Bingham, The Story of Machu Picchu, 
National Geographic Magazine, Feb., 1915. 

2A. Snowden Piggot, The Chemistry and Metal- 
lurgy of Copper, 1858. 


sequent refining of the copper, one of the 
greatest difficulties to be overcome. Analysis 
has shown their bronzes to be variable in 
composition, some of them having the cor- 
rect proportion of tin while others are 
nearly pure copper. But even modern works 
have not always overcome this difficulty, in- 
stances of failure being shown in the statue 
of Desaix in the Place Dauphiné and in the 
column in the Place Vendéme. Specimens 
taken from the pedestal, shaft, and capital 
of the latter were found on analysis to con- 
tain in the first case six per cent of tin, in 
the second much less, while the third was 
nearly pure copper. Such statements as 
these seem to explain satisfactorily the 
variation in the quantity of tin found in 
Peruvian bronzes. 

Finally, taking into consideration the 
positive assertions of Garcilasso and Father 
Barba that the Indians knew the secret of 
combining tin with copper to harden their 
implements; the analyses, which show that 
bronze objects contain considerable amounts 
of tin, especially those found in Bolivia, 
where it is now pretty certain that the cop- 
per ores contain no tin; the discovery of a 
piece of tin in the ruins of Machu Picchu; 
the finding of smelting furnaces, slag con- 
taining tin, and molds for casting in Argen- 
tina—where all known coppers have no tin 
in their impurities; and such facts as can 
be gathered concerning the composition of 
all copper ores in the region under discus- 
sion, we can but come to the belief that the 
accidental theory of the production of an- 
cient bronze must be abandoned. 


Note on Texas Land Snails 


By ED. D. 


Written while in military service at 


S THE medical department of the First 
Oklahoma Infantry was marching 
from the train to its cantonment, we 

noticed a great many snail shells on the 
ground; and over the prairie where the in- 
fantry had not marched we saw the mollusks 
clinging to the grass and weeds, some at- 
tached to the tops as well as to the lower 
parts of the mesquite bushes. In places 


CRABB 
Camp Bowie, Fort Worth, Texas 


these mollusks were so numerous that their 
white shells, shining in the morning sun, 
suggested, as one of the men said, that “even 
the prairie weeds blossom snails in Texas!” 

The infantry marched in columns of fours 
from the trains to the cantonment, destroy- 
ing almost every snail along the line of 
march. The mollusks were brushed off the 
weeds by the men in the front ranks, and the 
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merciless “hobs” of the other soldiers ground 
the fragile shells into the prairie sod and 
into the dust of their fossilized univalve and 
bivalve relatives. 

We read about snails of various countries 
forming an important article of diet, and of 
the peculiar habits of some species, but un- 
fortunately it is not practicable for all of us 
to see them in their native surroundings, or 
to enjoy snail salad. For centuries Eu- 
ropeans have considered certain forms 
(Helix) a delicacy when properly prepared, 
and a giant snail (Strophocheilus ovatus) 
from southeastern Brazil, which has a shell 
about six inches in length, commands a place 
in the markets of Rio de Janeiro. Some of 
the forests of Africa afford species of Acha- 
tina that have shells ten inches long and live 
in trees. These giant forms rarely descend 
to the ground except to deposit their eggs. 

As I had never before seen “weeds blos- 
soming snails,” my curiosity and desire for 
first-hand knowledge led me to make such 
observations as conditions and opportunities 
would permit. Through specimens submitted 
to the American Museum of Natural History, 
these snails were identified as belonging to 
the species Bulimulus dealbatus Say, and to 
the varieties mooreanus and patriarcha. It 
is believed by many that this species is noc- 
turnal in its habits, because it rarely is active 
between eight o’clock in the morning and 
sunset, unless cloudy weather prevails. My 
observations, however, lead me to believe 
that moisture, rather than darkness, lures 
the mollusk from its shell; for immediately 
after a hard shower I found that none were 
cemented to the weeds, rocks, or other ob- 
jects, but all that I saw were crawling on 
the ground. 

Prompted by these observations, I im- 
mersed three living specimens in a cup of 
water, and one of these emerged from the 





*The shells collected by Mr. Crabb belong to a group of land molluscans (Bulimulide) characteristic 


shell in just six minutes. I then punctured 
the epiphragm of one of the other two and 
placed all three specimens in a dry cup in 
my locker. The next morning the one that 
had emerged while immersed had escaped, 
but neither of the other two had emerged. 
Before noon, however, these two “poked their 
horns out” to see what was going on in the 
outside world, but, evidently disgusted with 
the view, they soon retreated into their shells 
and sealed the entrances. In the afternoon, 
six other specimens which had been in my 
locker several days without removing their 
epiphragms, emerged and, without much 
crawling about, cemented themselves to the 
sides of the till, to my shaving box, and to 
other articles in the locker. I think that the 
activity of the snails may be accounted for 
by the humidity of the atmosphere, which 
really is great when the sun shines just after 
an autumnal shower, for the clothes in my 
locker were damp the day after the rain. 

Two specimens, each having a large hole 
knocked in the dorsal side of the shell just 
behind the animal’s body, came out through 
the broken place and crawled about, but died 
within a few hours without having attempted 
to form an epiphragm or to repair the break 
in the shell. This experiment was performed 
about half-past nine in the forenoon; by 
four o’clock both snails were dead and con- 
siderably dried. 

For some time after our arrival at Camp 
Bowie I had no time for photographing the 
snails on the vegetation; when matters so 
shaped themselves that I might have found 
time, the snails within walking distance of 
camp had been so reduced in numbers by the 
drilling of the soldiers that it was a rare 
thing to find as many as three individuals 
on one weed. I regret that it thus was im- 
possible for us to get a view showing the 
“weeds blossoming snails.” 1 


of tropical and temperate South America, and of outlying faunal limits that extend to Yucatan and Vera 
Cruz. They have many representatives in Central America, and are found also in the West Indies, 
although here perhaps restricted more narrowly to the Caribbean group of islands; extralimital species 
are found under favorable circumstances as far north as Arkansas and Texas, and the genus on the 
west coast prevails in parts of California. The Bulimulide embrace a family of shells conveniently 
separated into three sections (Pilsbry) according to the smooth, wrinkled, or ribbed surface of the 
apical whorls. The species whose numbers elicited the picturesque comment that “the prairie weeds 
blossom snails in Texas,”’ claims quite extended areas of habitation from southwestern North Carolina to 
Kentucky, to central Missouri, to Kansas, and southwest to Alabama and Texas. It is the B. dealbatus 
Say, and is found very commonly in central and southern Texas, living in dense hordes in the mesquite 
chaparral, wintering in the earth and summering upon the bushes. Like most of its congeners, it 
luxuriates in moist conditions, and when under the stimulus of humidity it swarms, like an apparitional 


blanket of life, covering the herbage of the warm plains.—L. P. GRATACAP. 
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Museum Notes 


Since the last issue of the JouRNAL the 
following persons have become members of 
the American Museum: 

Honorary Fellow, The Honorable Theo- 
dore Roosevelt. 

Life Member, Mr. George Notman. 

Annual Members, Mrs. Augusta G. Carr, 
Mrs. Charles B. Hewitt, Mrs. Walt Kuhn, 
Mrs. J. Edwin Mastin, Dr. E. Santley But- 
ler, Dr. George E. Davis, Messrs. William 
Brewster, F. N. Doubleday, 8S. A. Goodman, 
Barton L. Keen, Isador Koplik, Stanley V. 
La Dow, A. Edward Lester, D. Thomas 
Moore, Wm. Wesley New, Stanley G. Ranger, 
George Semler, and Cecil P. Stewart. 

Associate Members, Dr. Robert Milligan, 
Dr. J. Seott Willock, and Mr. John G. 
Masson. 


Dr. JoEL ASAPH ALLEN, after twenty-eight 
years of active service as editor of the scien- 
tifie publications of the American Museum, 
resigns in order to devote himself to the 
study of the ever increasing collections of 
the department of mammalogy and ornithol- 
ogy, of which he is curator. The following is 
an extract from the resolution passed by the 
publication committee of the Museum at its 
meeting of October 25, in appreciation of 
Dr. Allen’s valuable services: 

“.. As the scientific editor, he has been 
little less than ideal, since with a natural fit- 
ness for the calling there was combined also 
the highest quality of scholarship in the sub- 
jects dealt with by his contributors. He was 
thus more than editor; rather a leader in the 
researches represented in the Bulletin and 
Memoir series.” 

Dr. F. E. Lutz, of the department of inver- 
tebrate zodlogy of the American Museum, 
was appointed to succeed Dr. Allen, begin- 
ning his administration of the work Novem- 
ber 1. 


In recognition of his contributions to sci- 
ence, Colonel Theodore Roosevelt has been 
appointed Honorary Fellow of the American 
Museum of Natural History, of which his 
father, Theodore Roosevelt, Sr., was one of 
the founders and most energetic supporters. 
Colonel Roosevelt has always taken a keen 
interest in the life histories of animals. 
When a boy he was an enthusiastic student 
of ornithology,—a collection of birds made 
in his youth now forms a part of the exhibit 


in the bird hall of the American Museum. 
On his many hunting and exploring trips he 
has made extensive collections; the expedi- 
tion of 1913 to South Africa resulted in the 
accession by the American Museum of 2000 
mammal and 500 bird specimens. His writ- 
ings based on these travels are not merely 
narratives of adventure possessing literary 
charm, they are also studies of the habits 
and the life histories of animals and of so- 
cial and ethnological conditions of peoples 
encountered, and as such are of great scien- 
tifie value. 
works 


Among some of his well-known 
Ranch Life Hunting 
Trail; American Big Game Hunting; Afri- 


are: and the 
can Game Trails; and Through the Brazilian 
Wilderness. The election to Honorary Fel- 
lowship is the highest honor that the Mu- 
seum can bestow. There have been only ten 
men so honored in the history of the insti- 
tution. In the order of their election these 
are as follows: Dr. Bashford Dean, Baron 
Ludovie Moncheur, Lieutenant George T. 
Emmons, U. 8. N., George Bird Grinnell, 
Roald Amundsen, Rear Admiral Robert FE. 
Peary, U. 8S. N., Dr. Leonard C. Sanford, 
Vilhjalmur Stefansson, Sir Ernest Shackle- 
ton, and the Honorable Theodore Roosevelt. 


THE following were the lectures to mem- 
bers given by the American Museum in No- 
Mr. Donald B. MaeMillan, the Are- 
tic explorer, gave an account on November 1 


vember. 


of the difficulties and dangers experienced 
during four years’ exploring in the North, 
with important details regarding the charac- 
ter of the country and the customs of the 
Eskimos, with whom the expedition estab- 
lished cordial relations. The following week, 
Captain A. Radelyffe Dugmore gave “The 
Romance of the Beaver and the Caribou,” 
and illustrated his talk with some splendid 
stereopticon views of the wild life of New- 
foundland. “The Southern Andes” was the 
subject of an address by Dr. Frank M. Chap- 
man on November 15, in which were described 
the features of the Peruvian coast and eli- 
mate and the rugged scenery in the lofty 
Titicacan region. Native types and cere- 
monies, pack trains of llamas, and the mak- 
ing of reed boats were pictured. The final 
lecture of the series, on November 22, was 
by Mr. Roy Chapman Andrews. Mr. An- 
drews told much that was new concerning 
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many tribes of non-Chinese people in the 
province of Yunnan, where few white men 
have ever been, and showed numerous fine 
views and motion pictures of the region ex- 
plored, the various types of inhabitants, and 
the animal life. 


Five of the members of the scientific staff 
of the department of mammology and or- 
nithology of the American Museum, who 
have been in training camp at Plattsburg, 
have received commissions as follows: Mr. 
Leo E. Miller, 1st Lieutenant of Infantry; 
Mr. Ludlow Griscom, 2d Lieutenant of In- 
fantry; Mr. H. E. Anthony, Ist Lieutenant 
of Field Artillery; Mr. James P. Chapin, 1st 
Lieutenant of Infantry; Mr. Carlos D. 
Empie, 2d Lieutenant of Infantry. Mr. 
Griscom has been assigned for duty at Leon 
Springs, Texas, December 15; Messrs. An- 
thony, Chapin, and Empie at Camp Dix, 
New Jersey, on the same date. Mr. Miller 
has not yet received his assignment. Mr. 
Joseph Connolly, of the department of in- 
vertebrate zodlogy, has become a member of 
the 308th Field Artillery, stationed at Camp 
Dix. 


A NEW book, The American Indian, An 
Introduction to the Anthropology of the New 
World, by Clark Wissler, curator of anthro- 
pology in the American Museum of Natural 
History, has just been issued from the press 
of Douglas C. MeMurtrie, New York. It will 
be reviewed in a later issue of the JOURNAL. 


Worp has been received from Dr. Herbert 
J. Spinden, who has been for some months 
exploring in Nicaragua, that he is shipping 
a collection of ethnological and archeologi- 
cal specimens from that region to the Amer- 
ican Museum. At the time of writing Dr. 
Spinden was on his way up the San Juan 
River to Managua. He reports an exceed- 
ingly wet season, which has made explora- 
tion very difficult and excavation almost im- 
possible. 


Dr. C-E. A. WINSLOW, curator of the de- 
partment of public health of the American 
Museum, professor of public health at Yale 
University, and editor of the Journal of 
Bacteriology, together with most of the 
other scientific members of the American 
Red Cross Mission to Russia, returned to this 
country about the first of November and 
resumed his duties at the Museum and at 
Yale. The business staff of the Mission re- 


mained in Petrograd to continue the ad- 
ministration of the plans for military and 
civilian relief which were worked out during 
the summer. 


Dr. BASHFORD DEAN, of the Metropolitan 
Museum of Art and the American Museum 
of Natural History, has been assigned the 
rank of major in the United States Army 
and on November 14 he departed for Europe. 
He will pass the next two months in France 
and England. 


On the evening of November 15, Prof. 
Henry Fairfield Osborn delivered an address 
on “The Origin and Nature of Life” at the 
anniversary celebration of the New York 
Academy of Medicine. 


In early November the thirty-ninth anni- 
versary of the New York Microscopical So- 
ciety was celebrated with a public exhibit 
held in the American Museum of Natural 
History. Several of the municipal depart- 
ments had important exhibits of microscopi- 
cal methods and results, showing the progress 
and development of microscopy and its wider 
use in the arts, manufactures, and sciences. 


Mr. G. K. Nosie, who in June, 1917, was 
appointed research assistant in herpetology 
at the American Museum, has been granted 
an eight months’ leave of absence to com- 
plete research previously begun on the Peru- 
vian collections of Harvard University. 


Mr. T. GILBERT PEARSON, secretary of the 
Nationa! Association of Audubon Societies, 
is in charge of a newly established depart- 
ment of birds in Country Life in America. 
Dr. A. A. Allen, assistant professor of or- 
nithology at Cornell University, is conduct- 
ing a similar department in American For- 
estry. 


THE model of a temporary military hospi- 
tal, on a plan of construction in which the 
hospital units are convertible into dwelling 
houses, has been set up in the workshops of 
the American Museum of Natural History. 
It was designed by Mr. H. F. Beers, super- 
intendent of construction of the American 
Museum. 


Amonc the interesting acquisitions in the 
department of geology is a seventy-pound 
mass of telluric iron from the island of Disco, 
Greenland, which was purchased near the lo- 
eality by Dr. E. O. Hovey when on his way 
home from Etah last summer. 
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MUSEUM NOTES 


AN occasion of recent interest was the 
dedication of the new museum of Santa Fe, 
New Mexico. The building is patterned 
after the old Mission Church on the Rock 
of Acoma, in a style of architecture said to 
be one hundred and fifty years older than the 
California missions. A notable feature of 
the dedication was an exhibition of paintings 
by well-known members of the Santa Fe and 
Taos artist groups, including Robert Henri, 
E. J. Couse, J. H. Sharp, Walter Ufer, and 
others, on subjects inspired by Indian, Span- 
ish, and frontier lore. The ceremonies ex- 
tended from November 24 to 28, and con- 
sisted of addresses, concerts, Indian dances, 
and excursions to Indian pueblos and ancient 
cliff dwellings. The American Museum was 
represented by Dr. Clark Wissler, curator of 
the department of anthropology, who gave 
an address on “The Opportunities of the 
New Museum,” and by Mr. N. C. Nelson, 
who spoke on “Recent Archeological Dis- 
coveries in the Southwest.” 


Tue American Association for the Ad- 
vancement of Science meets in Pittsburgh 
December 28 to January 2, where the Car- 
negie Institute, the Carnegie Institute of 
Technology, and the University of Pitts- 
burgh will provide entertainment. Dr. W. J. 
Holland, director of the Carnegie Museum, 
is chairman, and §S. B. Linhart, secretary of 
the University of Pittsburgh, is secretary of 
the committee on arrangements. 


Ir is expected that the new Field Museum, 
Chieago, for which ground was broken in the 
summer of 1915, will be ready for the trans- 
fer of the contents of the old museum in 
Jackson Park by August 1, 1919. The new 
building is situated south of Twelfth Street 
and east of the Illinois Central Station. It 
is of Georgia marble, and, exclusive of the 
porticoes, will measure 756 feet long and 
350 feet wide. It will cost $5,000,000. 
Papers and documents containing an account 
of the founding and maintenance of the 
Field Museum, together with a photograph 
of Marshall Field, and a copy of his will, 
were placed in the corner stone. 


A GREAT public aquarium for San Fran- 
cisco has been provided for in the will of 
Ignatz Steinhart, who died at his home in 
that city on May 15. The sum of $250,000 
is bequeathed to the California Academy of 
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Sciences to be used for the erection of the 
aquarium building. By the express terms 
of the will the aquarium is to be in Golden 
Gate Park, adjacent to or adjoining the 
Museum of the California Academy of Sci- 
ences. It is to be called the “Steinhart 
Aquarium” and is to be under the manage- 
ment, superintendence, and operation of the 
California Academy of Sciences. The ex- 
pense of maintenance will be met by the 
city of San Francisco, provision for which 
was made in a charter amendment voted by 
the electorate recently. 

As the entire quarter of a million dollars 
will be put into the building, it is evident 
that San one of the 
greatest aquariums in the world. Mr. Stein- 
hart was very desirous that, if he estab- 
lished an 


Francisco will have 


aquarium, it should be under 
nonpolitical control. Until recently he had 
not been able to discover any entirely satis- 
factory method by which this end could be 
accomplished, and he had practically aban- 
doned the project, when he heard through 
Dr. Barton Warren Evermann, director of 
the Museum of the California Academy, of 
the transfer of the management of the New 
York Aquarium from the New York Board 
of Park Commissioners to the New York 
Zodlogical Society, and the splendid success 
of that aquarium under the efficient director- 
ship of Dr. Charles H. Townsend. Mr. 
Steinhart’s interest at once revived. It was 
suggested that the California Academy of 
Sciences would probably be willing to accept 
the management of the aquarium he desired 
to establish, should he wish it to do so, and 
the suggestion met Mr. Steinhart’s approval. 
Mr. Steinhart was one of the most philan- 
thropic citizens of San Francisco, and his 
name will ever be held in grateful remem- 
brance by the visitors to the great aquarium 
which his breadth of vision and liberality 
will have made possible. 


A BULLETIN issued by the department of 
public health of the American Museum em- 
phasizes the fact that the sugar shortage is 
really a blessing in disguise and that most 
necessary changes in diet are not only econ- 
omies but positive gains from the stand- 
point of hygiene. Although sugar furnishes 
more calories per unit of cost than any other 
food, it gives us almost nothing except en- 
ergy. The same is true of butter and other 
fats, and too large an amount of these sub- 
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stances may mean a correspondingly great 
deficiency in necessary body-building ma- 
terials. The results of a study of 102 typi- 
eal city dietaries, published by Professor 
H. C. Sherman and Miss Lucy A. Gillett, 
bring this fact out clearly. The food pur- 
chased by each family for the period of a 
week was weighed and analyzed. The fami- 
lies were then divided into four groups ac- 
cording to the proportion of their total food 
energy derived from fats and sugars. In the 
first group 26.7 per cent of all food energy 
came from these two sources, in the fourth 
group only 16.7. It was found that the 
amount of iron furnished by the diet varied 
inversely with the proportions of sugars and 
fats, and that in the first group, which used 
most fat and sugar in proportion, the amount 
of iron obtained was less than the minimum 
needed for health. If, therefore, we use less 
sugar, and more vegetables and fruits, in 
the present crisis we shall help to win the 
war and form health habits for the future. 


THE library of the American Museum is 
indebted to the generosity of Mr. Ogden 
Mills for a rare and valuable first edition in 
Latin of the De Bry Peregrinationes. This 
work includes, in two handsomely bound vol- 
umes, nine parts, covering travels in the 
Orient and extending into Africa. Many 
illustrations add to the beauty and useful- 
ness of this unique edition, which was com- 
piled by Theodorus De Bry, a German en- 
graver and publisher of Frankfort-on-Main, 
with the assistance of the geographer, Rich- 
ard Hakluyt. These travels were published 
in London, Part I bearing the date 1598. 
The extreme value of a work of this charac- 
ter cannot be emphasized too strongly. Re- 
searches in geography, anthropology, zodlogy, 
and kindred sciences are all dependent upon 
such sources of information, while the rarity 
of the book makes it a prize which only a 
few institutions possess. 


Mr. MARSHALL C. LEFFERTS has presented 
to the American Museum four complete 
suits of Japanese armor mounted on effigies 
and accompanied by helmets and weapons. 
The suits are of fine handwork, inlaid with 
gold and silver, and decorated with the 
erests of well-known feudal lords and fam- 
ilies of the sixteenth and seventeenth cen- 
turies. One piece of armor, bearing the 


Tokugawa crest, is of the style “Murasaki 
Odoshi,” or imperial purple cord, and is 
signed by a famous maker of armor, “Mio- 
chin Shikibu Ki Menesuke, tenth year of 
Genrokn, twelfth month” (1697). Other 
pieces are signed “Sotome Iyetada” (six- 
teenth century), “Unkai Toshinao” (early 
seventeenth century), and “Kashiu ju Mune- 
hide Saku” (sixteenth century). The gift is 
valuable as a well-preserved reminder of the 
feudal times and customs so rapidly rele- 
gated to the background when Japan came 
into contact with modern European arma- 
ment. 


THE trip made by Mr. N. C. Nelson 
to the Indian River country of Florida in 
the early summer of 1917 brought out 
some interesting facts regarding the an- 
cient culture of that region. The trip 
was undertaken in response to a letter from 
Dr. E. H. Sellards, state geologist of Flor- 
ida, regarding some shellmounds which were 
being cut into for road building material, 
thus affording excellent opportunity for in- 
spection of the refuse contents. Mr. Nelson 
called first on Dr. Sellards, and the two in 
company visited a group of interesting sand 
mounds of Indian origin on the shores of 
Lake Jackson, not far from the capital city. 
Later Mr. Nelson spent a brief time working 
in the fossil and artifact-bearing deposits 
at the much discussed archeological station 
near Vero, on the east coast. A number of 
shellmounds along the Indian River were also 
examined and at one of these, near Oak 
Hill, three days were employed in making 
observations on the composition and struc- 
ture of the mound, and in picking from the 
exposed section broken pottery and other 
artifacts. The following is the point of 
chief interest brought out by the examina- 
tion:—that the earliest inhabitants of this 
site apparently did not make pottery at all, 
while those of the long middle period of its 
growth made only undecorated pottery, and 
those who lived on the mound during the last 
days of its occupation made ornamented pot- 
tery. The ornamentation consisted solely of 
a stamped checker pattern impressed on the 
ware. The possible implication is that we 
have here a center of origin for a particular 
type of pottery decoration which occurs 
sporadically as far away as Alabama, Ten- 
nessee, and Nerth Carolina. 
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WirH the object of promoting the active 
protection and increase of wild life and for- 
ests in the United States, a new society en- 
titled the “National Educators Conservation 
Society” has been organized. Among its hon- 
orary vice presidents are Elmer E. Brown, 
president of New York University, John 
Grier Hibben, president of Princeton Univer- 
sity, and George E. Vincent, president of 
the University of Minnesota. 


As a part of the educational work of the 
American Museum, an exhibition of designs 
inspired by Museum specimens, suitable for 
the decoration of textiles, wall paper, and 
ceramics, will be held in the American Mu- 
seum the latter half of December. During 
the last year more than three thousand stu- 
dents have made use of the specimens in 
their work, and the Museum authorities be- 
lieve that the exhibition will be the means 
of bringing this rich field to the attention 
of an even larger number. 


THE skin of the pygmy elephant, Congo 
(representative of the type of Elephas pu- 
milio), which lived several years at the New 
York Zodlogical Park, is being prepared by 
Mr. James L. Clark for exhibition in the 
American Museum. In contrast with the 
bull elephant of enormous proportions which 
will occupy the central position in Mr. Carl 
EK. Akeley’s elephant group, Congo stands 
only six feet high at the shoulder. 


AT a meeting of the National Association 
of Audubon Societies held in the auditorium 
of the American Museum on the evening of 
October 29, some splendid views of oceanic 
bird life, made by Mr. Rollo H. Beck in the 
course of the Brewster-Sanford Expedition 
to South America, were thrown on the screen, 
and Mr. Beck gave fascinating descriptions 
of the circumstances under which the pic- 
tures were taken. Following these was ex- 
hibited a series of motion pictures of west- 
ern animal life taken in the Yellowstone 
National Park by Mr. Norman McClintock 
and not previously shown. Bands of elk, 
deer, and mountain sheep appeared in their 
natural surroundings, and were shown al- 
most to have lost all fear under the protee- 
tion which they receive from the government. 


THE American Museum Liberty Loan Com- 
mittee reports a total subscription of $13,- 
250 for the first bonds and $9100 for the 


second issue. The American Museum has 
purchased also $20,000 worth of the second 
The insti- 


tution has been enabled to receive bond sub- 


bonds for its endowment fund, 


scriptions in installments from its employees 
through the generosity of Mr. Adrian Iselin 
and Mr. Felix M. Warburg, members of the 
board of trustees. 


THE American Museum War Relief Asso- 
ciation has increased the scope of its activi- 
ties by the organization of a class in the 
preparation of surgical dressings. This class 
meets Tuesday evenings and is largely at- 
tended. Through the assistance of friends 
of the association, a musicale was held on 
the evening of November 12, to which Pro- 
fessor Bertrand de Bernyz and his Artist 
League gave their services. The entertain- 
ment was given in the ballroom of the Hotel 
Majestic, which the hotel management gen- 
erously donated. The affair was a success 
not only artistically, but also in a financial 
This 
fund is to be used for the maintenance of 
sarried on by the vari- 


way, netting to the association $309. 


the war relief work 
ous committees. The posters used in adver- 
tising the musicale were made by artists in 
the Museum and are now exhibited near the 
entrance of the west assembly hall. 


THE large collection of birds and mam- 
mals obtained as a result of the American 
Museum's Asiatic Zodlogical Expedition to 
China, conducted by Mr. Roy C. Andrews, 
has been placed on display just as it was 
received instead of first putting it through 
the processes of preparation. This collection 
comprises hundreds of skins of beautiful 
tropical birds, including newly discovered 
pheasants and peacocks. Small bright-hued 
jungle fowls are interesting as the ancestors 
of the present barnyard fowl which is play- 
ing such an important part in the food prob- 
lem at the present time. For thousands of 
years this original type has existed in the 
heart of China. Unusual rodent forms are 
represented in the black flying squirrels, 
four feet long, together with huge rats, in- 
cluding the rare bamboo rat, scores of mice 
of strange appearance, and odd variations 
of the mole. The chipmunks include several 
varieties hitherto undescribed by zodlogists. 
Skins of serows and gorals, strange animals 
intermediate between the goat and the sheep, 
are also included in the exhibit. 
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WE quote at length the following extract 
from a paper by Dr. Frank M. Chapman 
(Vol. XXXVII of the American Museum 
Bulletin, 1917): 


“Dr. Abbott’s discovery that a race of the 
White-winged Crossbill inhabits the pine 
forests of the higher mountains of Santo 
Domingo, is one of the ornithological sensa- 
tions of recent years. 

If the bird were a Red Crossbill, its 
presence, even in a West Indian island, 
would not be so surprising. This latter spe- 
cies nests as far south as tie Alleghanies of 
northern Georgia, and its accidental occur- 
rence in the Bermudas proves its ability to 
reach an island well removed from the near- 
est mainland. 

The White-winged Crossbill is not known 
to nest south of northern New York, and, 
even in winter, it has not been recorded from 
south of Virginia. Its fortuitous cecurrence 
in the West Indies is, therefore, not now to 
be expected. Nor does it seem probable that 
under existing climatic conditions, a bird of 
the Canadian Zone would thrive in the 
tropics, even at an altitude of 4000 feet, if 
introduced there. 

If this be true, it follows that Lowxia has 
adapted itself to life in the Subtropical Zone 
through, not a sudden, but a gradual cli- 
matic change. Such a change we know to 
have accompanied the wane of the last 
Glacial Period. Perhaps, therefore, we are 
warranted in assuming that the climatic con- 
ditions which brought the Musk Ox to Ken- 
tucky, the Walrus to the vicinity of Charles- 
ton, South Carolina, and the Great Auk as 
far south as Ormond, Florida, are also re- 
sponsible for the original occurrence of the 
White-winged Crossbill in Santo Domingo. 

The pines which had preceded it, and 
which may also be considered as boreal in- 
yaders forced southward by the Ice Age, 
offered the food supply the bird’s habits re- 
quire, and in its insular home it has been 
stranded, after the causes to which its pres- 
ence is due have disappeared. 

It is not implied that the existence of 
Lozwia in the greater Antilles indicates a land 
connection between these islands and the 
southeastern United States. We have seen 
that the Red Crossbill is of recent occurrence 
in Bermuda, and it is therefore well within 
the bounds of probability to believe that 
during the time when the Glacial Period 
forced the White-winged Crossbill far below 
its present range in North America, it might 
have occurred fortuitously in Santo Domingo. 

The case is, in a measure, paralleled by 
that of the Andean Horned Lark (Otocoris 
alpestris peregrina). Here we have a species 
of unquestionable boreal origin confined to 
the Savanna of Bogota, in the Temperate 
Zone of the Colombian Andes. Its nearest 
relative is found in Mexico. It is not con- 
ceivable that the pioneer ancestors of the 
Colombian race can have crossed the wide 
area lying between that country and Colom- 


bia, and, as with the Santo Domingan Cross- 
bill, we are forced to conclude that the 
original introduction took place when differ- 
ent climatic conditions prevailed in the areas 
concerned. 

The fact that Loxia megaplaga is more 
nearly related to the European than to the 
American White-winged Crossbill, does not, 
of course, imply that it has descended di- 
rectly from that species. Its characters of 
comparatively large bill and short wings are 
shown by many island-inhabiting races, and 
they doubtless indicate parallelism in devel- 
opment rather than direct descent from the 
physically nearest form.” 


THE following is quoted from a letter 
written by a member of the Canadian Expe- 
ditionary Force, who was on the firing line in 
Belgium: 


“It is very strange how the birds stay 
around right up in the front line. After a 
terrific bombardment the other morning, 
which was the worst we had experienced for 
six months, a skylark soared up from ‘no- 
man’s-land’ and gave us a lovely song, almost 
as soon as the firing ceased. <A partridge 
flew over our parapet one evening and set- 
tled in ‘no-man’s-land,’ quite unconcerned by 
the rifle fire. The blackbirds give a lovely 
concert every morning and evening you can 
just catch a snatch of in temporary lull of 
the firing.” 


This comes in a letter from the western 
front: 


“On the river Ancre about 600 yards from 
the trenches, there are numbers of coots and 
moorhens, who are apparently entirely ob- 
livious to the tremendous battle all around 
them. Before the ‘push’ they were about 400 
yards from our front line trenches opposite 
Thiepval, and in front of our field guns.” 


And this from the neighborhood of Lens: 


“All through the night the. battle of the 
guns went on and the sky was filled with the 
rush of the shells and the moon veiled her 
face from this horror which made a hell on 
earth. But in a little wood a nightingale 
sang all through the night, in a little wood in 
the curve of a crescent of guns, which every 
shell flash lit up with white light so that the 
delicate tracery of the boughs and branches 
was ruffled and the tiny green leaves were 
tremulous. In the heart of that thicket a 
nightingale sang with trills and flutters of 
song, trying to reach higher notes, to rise 
higher in its ecstatic outpouring, then war- 
bling little snatches of melody.” 


Similarly, birds on the Macedonian front 
are said to return calmly to their usual 
haunts as soon as the firing ceases, little dis- 
turbed by the tremendous artillery dis- 
charges that deluge their homes with shot 
and shell. (From Current Items of Interest, 
Henry Oldys, Editor.) 
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The American Museum of Natural History 
Its Work, Membership, and Publications 


The American Museum of Natural History was founded and incorporated in 
1869 for the purpose of establishing a Museum and Library of Natural History ; 
of encouraging and developing the study of Natural Science; of advancing the 
general knowledge of kindred subjects, and to that end, of furnishing popular 
instruction. 

The Museum building is erected and largely maintained by New York City, 
funds derived from issues of corporate stock providing for the construction of sec- 
tions from time to time and also for cases, while an annual appropriation is made 
for heating, lighting, the repair of the building and its general care and super- 
vision. 

The Museum is open free to the public every day in the year; on week days 
from 9 A.M. to 5 p.M., on Sundays from 1 to 5 P.M. 

The Museum not only maintains exhibits in anthropology and natural history, 
including the famous habitat groups, designed especially to interest and instruct 
the public, but also its library of 70,000 volumes on natural history, ethnology 
and travel is used by the public as a reference library. 

The educational work of the Museum is carried on also by numerous lectures 
to children, special series of lectures to the blind, provided for by the Thorne 
Memorial Fund, and the issue to public schools of collections and lantern slides 
illustrating various branches of nature study. There are in addition special series 
of evening lectures for Members in the fall and spring of each year, and on Satur- 
day mornings lectures for the children of Members. Among those who have 
appeared in these lecture courses are Admiral Peary, Dean Worcester, Sir John 
Murray, Vilhjalmur Stefansson, the Prince of Monaco, and Theodore Roosevelt. 
The following are the statistics for the year 1916: 


Visitors atthe Museum . ..... . . . 2. se) 849,675 

Attendance at Lectures . . . . . . . . . « «© . 96,353 

Lantern Slides Sent out for Use in Schools . . . . . . . 38,912 

School Children Reached by Nature Study Collections . .  . 1,118,000 
Membership 


For the purchase or collection of specimens and their preparation, for research, 
publication, and additions to the library, the Museum is dependent on its endow- 
ment fund and its friends. The latter contribute either by direct subscriptions 
or through the fund derived from the dues of Members, and this Membership 
Fund is of particular importance from the fact that it may be devoted to such 
purposes as the Trustees may deem most important, including the publication of 
the JourNaL. There are now more than four thousand Members of the Museum 
who are contributing to this work. If you believe that the Museum is doing a use- 
ful service to science and to education, the Trustees invite you to lend your sup- 
port by becoming a Member. 
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The various Classes of Resident Membership are as follows: 


Annual Member ee & +» «= « + « » « Se $10 
Sustaining Member. . . . . . . . . . ~~ (annually) 25 
Life Member Dp o- « & + ee « = « 100 
Fellow OCR of gk wk 500 
eee eae da we oo 2s 2s 4 «© S @ -« 1,000 
Associate Benefactor eae SS &» « w «= + & & «© to Te 
Besociste Pounaqer .. =... +. « « « w» « « « « $5,000 
Dre «ff g gla s @ «= w «@ © «© «~ » Cee 


They have the following privileges : 


An Annual Pass admitting to the Members’ Room 

Complimentary tickets admitting to the Members’ Room for distribution to 
their friends 

Services of the Instructor for guidance through the Museum 

Two course tickets to Spring Lectures 

Two course tickets to Autumn Lectures 

Current numbers of all Guide Leaflets on request 

Complimentary copies of the AMERICAN MusEUM JOURNAL 


Associate Membership 


In order that those not living in New York City may associate with the Mu- 
seum and its work, the class of Associate Members was established in 1916. These 
Members have the following privileges: 

Current issues of the AMERICAN MusEUM JoOURNAL—a popular illustrated 
magazine of science, travel, exploration, and discovery, published monthly 
from October to May (eight numbers annually), the volume beginning in 
January 

A complimentary copy of the President’s Annual Report, giving a complete 
list of all Members 

An Annual Pass admitting to the Members’ Room. This large tower room 
on the third floor of the building, open every day in the year, is given over 
exclusively to Members, and is equipped with every comfort for rest, read- 
ing, and correspondence 

Two complimentary tickets admitting to the Members’ Room for distribution 
by Members to their friends 

The services of an Instructor for guidance when visiting the Museum 





All classes of Members receive the AMERICAN MUsEUM JOURNAL, which is a 
magazine issued primarily to keep members in touch with the activities of the 
Museum as depicted by pen and camera; also to furnish Members with reliable 
information of the most recent developments in the field of natural science. It 
takes the reader into every part of the world with great explorers; it contains 
authoritative and popular articles by men who are actually doing the work of ex- 
ploration and research, and articles of current interest by men who are distin- 
guished among scientists of the day. It takes the reader behind the scenes in the 
Museum to see sculptors and preparators modeling some jungle beast or creating 
a panorama of animal life. It shows how the results of these discoveries and 
labors are presented to the million public school children through the Museum 
Extension System. In brief it is a medium for the dissemination of the idea to 
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which the Museum itself is dedicated—namely, that without deepening apprecia- 
tion of nature, no people can attain to the highest grades of knowledge and worth. 


Publications of the Museum 


The Scientific Publications of the Museum comprise the Memoirs, Bulletin 
and Anthropological Papers, the Memoirs and Bulletin edited by Frank E. Lutz, 
the Anthropological Papers by Clark Wissler. These publications cover the field 
and laboratory researches of the institution. 

The Popular Scientific Publications of the Museum comprise the //andbooks, 
Leaflets, and General Guide, edited by Frederic A. Lucas, and the JourNAL, edited 
by Mary Cynthia Dickerson. 


POPULAR SCIENTIFIC PUBLICATIONS 


HANDBOOKS 

NORTH AMERICAN INDIANS OF THE PLAINS 

By Ciark WIssLer, Pu.D. Paper, 25 cents; cloth, 50 cents 
INDIANS OF THE SOUTHWEST 

By Priny EARLE Gopparp, Pu.D. Paper, 25 cents; cloth, 50 cents 
ANIMALS OF THE PAST 

By Freperic A. Lucas, Sc.D. Paper, 35 cents 
DINOSAURS 

By W. D. MatrHew, Pu.D. Price, 25 cents 


TEACHERS’ HANDBOOK, PART I, THE NORTH AMERICAN 
INDIAN COLLECTION 


By Ann E. Tuomas, Pn.B. Price, 10 cents 
TREES AND FORESTRY 

By Mary Cyntura DICKERSON 

A new edition in course of preparation. 
HEALTH IN WAR AND PEACE 


By C-E. A. Winstow, M.S., M.A. Price, 25 cents 
ANCIENT CIVILIZATIONS OF MEXICO AND CENTRAL AMERICA 
By Herpert J. SPINDEN, PH.D. Cloth. Price, 75 cents 


ILLUSTRATED GUIDE LEAFLETS 
THE COLLECTION OF MINERALS 


By Louts P. Gratacap, A.M. Price, 5 cents 
NORTH AMERICAN RUMINANTS 

By J. A. ALLEN, PH.D. Price, 10 cents 
THE ANCIENT BASKET MAKERS OF SOUTHEASTERN UTAH 

By GrorGce H. PEPPER Price. 10 cents 
THE MUSICAL INSTRUMENTS OF THE INCAS 

By CHarLes W. Meap Price, 10 cents 
THE SAGINAW VALLEY COLLECTION 

By Haran I. Smitu Price, 10 cents 
PERUVIAN MUMMIES 

By CHARLES W. MEAD Price, 10 cents 


THE METEORITES IN THE FOYER OF THE AMERICAN 
MUSEUM OF NATURAL HISTORY 


By Epmunp Ottis Hovey, Pu.D. Price, 10 cents 
PERUVIAN ART 
By CHAR Les W. Meap Price, 10 cents 
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SYLLABUS GUIDE TO PUBLIC HEALTH EXHIBITS IN 
THE AMERICAN MUSEUM OF NATURAL HISTORY 


By LAWRENCE V. COLEMAN 


THE HABITAT GROUPS OF NORTH AMERICAN BIRDS 


By Frank M. CuapMan, Sc.D. 
Second edition issued May, 1916. 


THE INDIANS OF MANHATTAN ISLAND AND VICINITY 


3y ALANSON SKINNER 

PLANT FORMS IN WAX 
By E. C. B. Fassett 

THE EVOLUTION OF THE HORSE 
By W. D. Marruew, Pi.D. 


MAMMOTHS AND MASTODONS 
By W. D. Marruew, P1.D. 


HOW TO COLLECT AND PRESERVE INSECTS 


By Frank E. Lutz, Pa.D. 


OUR COMMON BUTTERFLIES 
By Frank E. Lutz, Pu.D., ano F. E. Watson 


THE BIG TREE AND ITS STORY 


Price, 10 cents 


Price, 25 cents 


Price, 20 cents 
Price, 10 cents 
Price, 20 cents 
Price, 10 cents 
Price, 10 cents 


Price, 15 cents 


Price, 10 cents 


THE INSECT GALLS OF THE VICINITY OF NEW YORK CITY 


By WitittaAmM BEUTENMULLER 


SOME REPRINTS 


THE GROUND SLOTH GROUP 
By W. D. Matruew, Pu.D. 


THE WHARF PILE GROUP 
By Roy W. Miner, A.B. 


THE SEA WORM GROUP 
By Roy W. MIner, A.B. 


THE ANCESTRY OF THE EDENTATES 
By W. D. Matruew, Pu.D. 


HEREDITY AND SEX 
By Frank E. Lutz, Pu.D. 


THE STORY OF MUSEUM GROUPS 
By Freperic A. Lucas, Sc.D. 


THE NEW AFRICAN HALL 
By Cart E. AKELEY 


KEY TO BUILDING AND COLLECTIONS 
SOUVENIR STAMP ALBUM 


Price, 15 cents 


Price, 5 cents 
Price, 5 cents 
Price, 10 cents 
Price, 5 cents 
Price, 10 cents 
Price, 10 cents 


Price, 5 cents 


Price, 5 cents 


A series of 100 subjects printed from four color plates, each stamp 21% x 3 
inches. Sold in sets of 15 stamps for 10 cents. Album providing space for 


the entire series including 10 stamps, 15 cents. 
of 6 sets of stamps, 75 cents ; postage, 4 cents. 


Album and complete series 


GUIDE TO THE NATURE TREASURES OF NEW YORK CITY 


Price, 75 cents 


The purpose of this illustrated guide is to render accessible under one cover 
an account of the public scientific institutions of Manhattan, the Bronx, and 


Brooklyn. 
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